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SEWAGE AND INDUSTRIAL WASTES 


CHICAGO” PUMPS 


FOR SEWAGE AND SLUDGE 
FLUSH KLEEN EJECTORS FOR SEWAGE 


“Flush Kleen'’ pumps provide automatic, The impellers handle only strained 
trouble-free service in sewage lift-sta- sewage. No solids pass through the im- 
tions. They require no manual attention  peller to cause excessive strain and wear 
except periodic lubrication and inspec- on impeller, shaft, bearings or motor; 
tion. No labor is required for disassem- pumps remain in balance and operate 
bling and cleaning clogged pumps as _ economically with little attention, 

with other types. 


~ 


lling Wet Well 


Sewage flows through inlet pipe. 
: Coarse matter is retained on strainer. 
3. Strained sewage flows through idle pump to 
wet well. 


Gan screen 


Pumping 
3. Strained sewage is pumped from wet well. 
2. Coarse matter is backwashed from strainer. 

4. Special check valve closes; sewage and coarse 
matter are pumped 
to sewers. 


SCRU-PELLER PUMPS 
FOR SLUDGE 


The Scru-Peller Pump was specifically 
designed to handle sludge. Coarse, 
stringy material is cut and cannot 
wrap or bind the impellers. 


CHICAGO PUMP CO. 


SCREW and IMPELLER are keyed on CUTTING EDGES. There are four cut- 
the shaft and held firmly against a ting bars and a cutting ring in the 
shoulder on the shaft by a nut. The screw screw housing and four cutting bars in 
has two flights; and the impeller has two the pump casing. The cutting takes place 


blades. Each flight in the conveyor con- between the edges of the screw and the 

? nects directly with its own blade of the cutting edges in the screw housing, be- 
: impeller. tween the edges of the impeller blades and 
c the cutting edges in 
¥' front of the impel- 
CHICAGO PUMP COMPANY 

the edges of the 

SEWAGE EQUIPMENT DIVISION impeller blades on 


the back of the 


2300 WOLFRAM STREET = CHICAGO 18, ILLINOIS impeller and the 
Flash Kleen, Scru-Peller, Plunger. Swing Diffusere Stationary Diffusere H 
Horizontal and Vertical Non Clogs Mechanical Aerators, Combination cutting edges of 
Water Seal Pumping Units Sampl AeratorClaritiers, Comminutors the pump casing. 
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] Builders Chlorinizers set a new high in safe 
operation. Their safety features go into 
action automatically and positively. The 
chlorine control valve with many hundreds 
of pounds seating pressure instantly shuts 
off flow of chlorine gas if ANY condition 
occurs to interfere with SAFE operation of 
the Chlorinizer: loss of vacuum, breakage 
of glass parts, water failure, or injector 
stoppage. Additional safeguards prevent 
troublesome seepage or escape of chlorine 


into the room. The chlorine gas feeders 


Chlorination with Builders Chlorinizers is with extra features 
truly super-safe . . . and super-simple, as 
well. Your regular plant personnel can 
easily handle the operation and servicing The Venturi Meter * Propelofio and 
of these modern feeders. Chlorinizers are Orifice Meters * Kennison Nozzles . 
readily adapted to semi-automatic, pro- 

For engineering information and descrip- * Master Controllers 

Re tive Bulletins, address Builders-Providence, 


Chlorinizers — Chlorine Gas Feeders 
Inc. (Division of Builders Iron Foundry), fitter Operating Tables * Manometers 


Providence 1, R. I. Chronoflo Telemeters 


BUILDERS PRODUCTS 
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SIMPLEX 


Sewage Air Release Valve 


... rids air accumulations automati- 
cally and frequently from pipe lines 
carrying sewage or other solid matter. 


By virtue of its construction this type 


of valve can be mounted on sewer 
lines or on sewage pump casings. 
Flushing and cleaning of the internal 
working parts of the valve can take 
place at any time when Simplex’s 
Air Release Valve is equipped with 
an approved type back flushing 
device. For full information, write: 
Simplex Valve and Meter Co., 6719 
Upland St., Philadelphia 42, Pa. 
Ask for Bulletin 110. 


8 DEPENDABLE EFFICIENT FEATURES OF 
SIMPLEX SEWAGE AIR RELEASE VALVE 


1. Excess power to insure opening of valve 
against high internal pressure. 
2. A valve seat that is least liable to stick 
shut or leak water. 
A non-corrodible float that will not col- 
lapse or become disconnected from its 
lever. 
Simplicity of construction, easy bearings 
and few parts. 
. Properly designed outlet port to prevent 
clogging by deposits of any kind. 
. Provision for back flushing and for 
draining without dismantling valve. 


Sturdy construction permitting rough 
handling. 


. Easy inspection of internal parts. 


PLEX 


VALVE METER COMPANY 
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6 SEWAGE AND INDUSTRIAL WASTES 


...NOW REDESIGNED FOR STILL HIGHER EFFICIENCY 


If you're pumping solids .. . not large enough to require regular non-clog slow 
speed sewage pumps ... you'll find Economy volute mixed flow pumps the an- 
swer to your problem. Engineered for greater economy in operation, the 
Economy mixed flow volute line, tested and proved in twenty-two years of 
operation, has now been redesigned for still higher efficiency. 

Built to keep pumping longer at lower cost these pumps are equipped with the 
highest duty bearings available, including double row, angular contact thrust 
bearing. Large size pumps also have a self-aligning, spherical roller radial 
bearing. 

Capacities range from 3,000 to $0,000 G.P.M., heads from 10 to $0 ft. For 
complete details, write Dept. AC- 3. 


Centrifugal, axial and mixed flow pumps for all applications. 


Economy Pumps Inc, 


DIVISION OF HAMILTON-THOMAS CORP., HAMILTON, OHIO 


fe 
| 
ad 
| 
| 
| 


SEWAGE AND INDUSTRIAL WASTES 7 


A glance at the blueprint 
tells the story 


One look at the design of R. D. Wood 

Gate Valves and you know they will 

deliver superior service—they are so 

simple, rugged and foolproof. An im- 

5 portant feature is that there are only 
three working parts—the spreader and 
two discs. No small wedges or delicate 

devices to fail in an emergency. No 

pockets to fill up with sediment or scale. 

The valves are fully bronze mounted, 

all surfaces making a tight seal. They 

2! close completely and open fully. In 
closing, the gates descend opposite the 
seats before the spreading action is 
applied. In opening, they move free of 
the seats before rising into the bonnet 


7 and permit unobstructed flow. 
Made of thoroughly seasoned cast- 
IF 4 ings, rigidly inspected, and tested to 


300 pounds hydrostatic pressure, R. D. 
Wood Gate Valvesconform toA.W.W.A. 
specifications. They are a safety-plus 
factor for every modern community. 
Write for complete information today. 


R.D. WOOD COMPANY 


Public Ledger Building 

independence Square, Philadelphia 5, Pa. 
Manufacturers of Mathews Hydrants and “‘Sand-Spun” 
Pipe (centrifugally cast in sand molds) 


R. D. Wood Company 
Public Ledger Building, Phila. 5, Pa. 


Please send me a Cast Iron Pipe 
Calculator absolutely free. 


Name 


FREE! 


Send for this Cast Iron Pipe 
4 Calculator. Determines, at a 
giance,class, weight and dimen- 
5} sions of bell and spigot pipe. 


Street 
City Zone ____ State 


Name of Firrn 
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STRAIGHTLINE BAR SCREENS 


—for removal of floating solids over 
¥)” in size, from incoming sewage 
or industrial liquids, thus assuring 
an even flow through the channel. 


Send for Folder No, 1587. 


TRITOR SCREENS HORIZONTAL SLOW MIXERS 
—<nre used for the removal of screen for rectangular tanks where horizontal flow is desired. The degree 
ings and grit at sinall sewage treat x of mixing can be reduced as the water flows through the tank by de- 
ment plants. With the Tritor Screen, 


creasing the number and changing the pitch of the paddles. Send for 
one mechanism accomplishes re 


moval of both grit and screenings. Folder No. 2042 


Send for Book No. 1587, 


NE RESPONSIBILITY 


STRAIGHTLINE CiRCULINE BIO-FILTRATION SYSTEMS 
SLUDGE COLLECTORS SLUDGE COLLECTORS mm 6This «system consists of high rate 


shallow filters and recirculation of 
the effluent from the filter to the 
settling tanks. Features are: great 
Straightline’ action which assures flexibility, high rate of B.O.D. load- 
quick and positive sludge removal ing and the ability of plants to 
efficient collection of sludge and from the entire tank floor in one handle strong domestic and indus- 
greose. Send for Book No. 1742 Mm revolution. Send for Book No. 1982 trial sewage in single-stage or two- 
stage treatment, as required. Send 
for Folder No. 1881. 


for rectangular settling tanks for round settling tanks. Circuline 
Straightline Collectors with peak collectors are equipped with 
cap bearings, pivoted flights and 
Straightline" action provide a com 


bination which can't be beat for 


| T NGINEERED AND 
| 
ALL FROM ONE SOURCE...¢ 
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THRU-CLEAN BAR SCREENS 


—a coarse bar rack and chain op- 
erated rakes equipped with fingers 
that clean through the rack from the 
back. The screen cannot be jammed 
by large objects since the rake will 
enter under and lift them. Send for 
Folder No. 2327. 


eral sizes with 
medium. Send 


LIQUID VIBRATING SCREENS 
—an efficient and economical screen 
for the removal of solids from indus- 
trial liquids. Units are available in sev- 


STRAIGHTLINE 
GRIT COLLECTORS 


—for the removal of a clean, washed 
grit with a low putrescible content, 
the collecting and thorough cleaning 
operation with Link-Belt grit washer 
makes further handling unnecessary. 
Send for Book No. 1942. 


coorse or fine screen 
for Book No. 1977-A. 


two, three or four. 


for Folder No. 2042. 


STRAIGHTLINE 
SCUM BREAKERS 


—are used in either round or rec- 
tangular digestion tanks to break up 
the floating scum, paddle it down 
and submerge it. The scum breaker 
consists of two stands of chain with 
pitched flights between them, travel- 
ing at a slow speed. Send for in- 
formation. 


LONGITUDINAL SECTION 


VERTICAL SLOW MIXERS 


—for square tanks which can be constructed singly or in a series of 
These mixers will provide efficient mixing and 


flocculation where vertical flow is desired. The mixers can be operated 
at o decreasing rate of speed to produce the maximum size floc. Send 


m @ Link-Belt manufactures a complete line of equipment for Water, Sewage and Industrial Liquids Treata@ent 
: Piants ond have applied this equipment effectively to the solution of such problems 4 

have cooperated with consulting, municipol ond sanitary engineers, ond plant operators in planning end 
operoting plants, for positive results and highest efficiency. For informetion on any of the above produtts, i 


write your neorest 


Albony 7 
*Atlonte 16 
Baltimore 18 


Birminghom 3. Second Ave. N 


*Boston 15 ’ 
Buffole 3 
Charlotte 2, N.C 
Chicogo 9 
*Chicego 9 
Chicago 8 
Cincinnot! 2 
Clevelond 15.. 
“Delos | 

Denver 2 + Schloss 


Detro't 4 
Duluth 2. 


GCrond Rapids 2 48 Division N 
3 


Houston 


Huetington 9, W. Vo 


adianapolis 6 519 N. Holmes Ave 
adianopolis 6.270 S$ Belmont Ave 


jacksonville 2 
Konsos City 8, Mo 


Also Factory Bronch Stores 


300 West Pershing Rood 
30! West Pershing Rood 


& Stobart *Philedelohio 40 *Swastiko, Ont Boisvert St 
2045 West Hunting Pork Ave Homilton 41 King Williom Se 
5938 Linsdole Ave Philodelphic 40 (Dist. Seles Office) Eimiro, Ont. (Foundry) 
301 W. First St 1955 West Hunting Pork Ave 19 Church St. f 
Philadelphia 20 (Olney Foundry) “Winnipeg + Mumford, Mediond 
180 W. Duncannon Ave Limited S76 Wall St 
? Hatifax + Austen Bros. 
1009 Fifth Ave Pittsburgh 12 £020 Centre Ave 198 Se 


AT 


FLASH MIXERS 


—for rapid and thorough mixing of 
chemicals with water, sewage or in- 
dustrial liquids. A large, efficient 
four-blade propeller operates with 
or without under water bearing. 


Send for Folder No. 2042. 


Link Belt engingers 


Link Belt office. 


LINK-BELT COMPANY 


444 Broodwoy *Los Angeles 33 Lewis ! 317 North St 
rphy Ave. SW 341.249 S$. Anderson St *Seottle 4 3405 Sirth Ave South 
2315 Pout St Lewisville 2 136 South 4th Sr *Spokane 13 


808 Third St 

200 Lyndole Ave... N 

1608 Fifth Ave 

Nework 2, NJ 31 Clinton St 
*New Orleons 17 + J Trion Co 

747 Tchoupitovies St 

New York 7 3100 Bide 

New York 7 (Export Div.) 
2680 Weolworth 
*Oakiend 7. Colif 1025 Morrison St 


Milwovkee 3 
*Minneapolis 5 


Neth 1303 Workington 
34 Brookline Ave Washington 1 

295 Moin St 
112 S. Tryon St 


oc 
740 Eleventh St, NW 
Witkes Barre 5 W. Market St 
Wilmington 43. Det 805 Oranae % 


Moline, ti! 


2410 W. 18th St 
138 E. Court St 
1422 Euclid Ave 
500 Lotimer St 


Link Belt Limited 
79! Eastern Ave 
180 Vollee 
550 Beatty 


in Conade 
*Toronto 8 
*Montreat 
* Vancouver 


*Portland 9. Ore , 1637 N.W. lath Ave 

*Solt Loke City 9 + Industrie! Supply 

137 E. Forsyth St Co., In 121.135 Moter Ave Shovel Cranes + Link Belt Soeeder Corp 
. 2630 Holmes St *Sen Francisco 24 400 Ave Cedar Ropids, 1201 Siath SW 
And through Official Distributors and throughout the Werld 
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HOW 
to take 
a sewer 


Laying sewer lines across ravines, 
marshes and similar spots calls for 
sound engineering and strong pipe. 
That's why more and more aerial 
sewers are going in with Armco Cor- 
rugated Metal Structures. 

Among the advantages are light 
weight for easier handling, ample 
beam strength for aerial suspension 
and tight joints to prevent leakage. 

There is an Armco Structure for 
every sewer need. Use Armco As- 
BESTOS-BONDED Pipe for severe cor- 


ARMCO SEWER PIPE 


rosive conditions, Armco PAveEp- 
INVERT Pipe where erosion is a prob- 
lem, and Armco Pipr-ARCH wherever 
headroom is limited. 

For extra large sewers, Armco 
MULTI-PLatE Pipe, Arch and 
ARCH can be shipped “knocked 
down” ready for quick, easy field 
assembly. Write for specific data. 
Armco Drainage & Metal Products, 
Inc., 3560 Curtis Street, Middletown, 
Ohio. Subsidiary of Armco Steel 


Corporation. 
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Here’s a Better Biological 
Treatment Process 
for Sewage and Wastes 


The Aero-Accelator provides optimum con- 
ditions for maintaining maximum oxidation 
rates. These conditions are established by 
having incoming screened sewage and air 
immediately dispersed throughout a large 
mass of ‘activated slurry’. The air-lift action 
in the central tube causes the active slurry to 
continually circulate in the Aero-Accelator. 
Only waste slurry is permitted to settle in 
the concentrator where it is automatically 
discharged in a thickened condition. The 
mechanical mixer insures proper agitation 
at all aeration rates. This combined action 
continually assures that food and oxygen are 
readily available tro ALL organisms. The 


iN F 


"S LEADING MANUFACTURERS OF WATER 


INC. 


Aero-Accelator in a single compact 
unit and in a considerably shorter 
overall retention time produces an 
effluent B.O.D. equal to or better 
than the conventional activated 
sludge systems. 

Investigate this latest and proved 
biological treatment process for ap- 
plication to your sewage or waste 
treatment problem. Write for com- 
plete information today! 

*PATENTS PENDING 


© BETTER WATER CONDITIONING ° 
AND WASTE ee SINCE 
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THE LUBRICATED 
PLUG VALVE WITH 
FULL PIPE AREA 


| il 


flow, lowest head loss, 
reduced viiive abrusion. Yet compact valve 
construction is fetained in both rectangular and round- 
port types. Reason enough for GC f) Lubricated 


Plug Valve preference. 


ite for Ca’ alog 4-SI, describing types 
and sizes, t American Car and Foundry 


Company, Valve Division, 30 Church 
Street, New York 8, N. Y. 
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The progress 0 a shu 


PROGRESS 


} 
| 


yoore 1934 190 


ANN ARBOR, MICH. . . . April 1949 


BRIDGEPORT, CONN. test Pion Mey 1949 


AKRON, OHIO. . . . May 1949 


| PROVIDENCE,R.I. . . . June 1949 


| iba 


BRIDGEPORT, CONN. west Pion Nov, 1949 


in. 


These cities made two important decisions | 
during 1949 in solving their sewage sludge 
disposal problems, by specifying heat dry- 
ing and incineration as the best methods 
and Nichols Moltiple Hearth Incinerators as 
the best means. 


Low initial cost + Compact disposal plant 
Economy of operation J 


NICHOLS — the foremost name in incineration. 


RING & RESEARCH CORPORATION 
NEW YORK 5, N.Y. 
* 1477 Sherbrooke St. West, Montreal 25, Canada 
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for the ““‘BIGS”’ and the “‘smalls’’ 


REX provides proved equipment! 


REX CONVEYOR SLUDGE COLLECTORS combine 
the well-known advantages of the rectangular set- 
tHling tank with o rugged and efficient form of sludge 
remove! mechanism. Whether handling primary 
sludge or light flocculent solids, their performance is 
efficient and economical. 


REX GRIT EQUIPMENT with its exclusive recircu- 
lating principle, effectively seporates and removes 
inorganic solids from liquids. No grit washer is re- 
quired, Rugged construction assures long, economi- 
cal service. 


REX TOW-BRO SLUDGE COLLECTORS assure ac- 
curate control of sludge removal over a wide range 
of withdrawal rates through their exclusive suction 
principle. Sludge is removed immediately on contact 
instead of the usual plowing or scraping. Greater 
sludge concentration, greater operating flexibility,and 
a clearer effivent are a few of the many advantages. 
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Large plant or small... primary or overloaded plant . . . offers equipment 


complete treatment . . . domestic or that can frequently expand existing 

P industrial waste, Rex Sanitation and capacities without enlargement of plant 
Process Equipment is right for all. size. 

Rex engineers consider the require- In any plant, Rex provides unequaled 

ments of the small plant as well as the efficiency... ne omar | ... Sets the stand- 

. large... provide equipment thatexactly ards for economical, long-life operation. 


suits the requirements. Equipment for Specially trained Rex sanitation engi- 

the smaller plants is not just “scaled neers will be happy to assist you with 

down” but is designed and built for the your individual problems. For complete 

specific problems encountered. Con- information, write for your copy of 

versely, large plant units are built for Bulletin 48-41. Chain Belt Company, 

the iob they must do. 1606 West Bruce Street, Milwaukee 4, 
Too, Rex answers the problem of the Wisconsin. 


REX SLO-MIXERS AND FLASH MIXERS assure 
rapid disbursement of chemical throughout the liquid, 
followed by a gentle, multi-stage slow mixing for 
pti floc formati Rex Slo-Mixers eliminate 
short-circuiting and effect savings in chemicals. 


é REX VERTI-FLO delivers a highly clarified effluent 
8 with an extremely short detention period. It provides 
E maximum tank capacity for any desired tank size and 
maximum practical weir length. The combination of 
lerge weirlength and low vertical velocities assures a 
clearer effluent, far greater capacity at minimum cost. 


REX MECHANICALLY CLEANED BAR SCREENS AND 
TRITURATORS are neat, streamlined units that pro- 
vide an efficient means of removing large solids from 
liquids and reducing them in size. Reduced material 
is returned into the sewage flow for quick and effi- 
cient handling in settling tenks and digesters. 
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with THE NEW 


“VAREC” 
FIGURE NO. 5800C 
PRESSURE RELIEF and 
VACUUM BREAKER 
VALVE... 
with FLAME 
ARRESTER 


¥ 


FEATURES 


1. Lightweight and smal! for low cost 


and easier handling. 


2. Venturi inlet for high flow capacity. 
3. Flame Arrester listed by Under- 


writers’ Laboratories. 


4. All aluminum construction for sew- 


age gas corrosion resistance. 


5. Readily accessible inner valves 


through small top cover. 


6. Durable graphited Hycar seating in- 


serts for simple replacement 


7. Drawer-type flame arrester bank for 
ease of inspection and maintenance 


PROVED one 


NEW YORK 
30 Church St. 939 Gulf Bldg. 122 So. Michigan Bivd. 


Aut types of digester covers 
can be adequately protected with the new 
“VAREC” Figure No. 5800C. Designed to 
withstand corrosion from the most severe 
sewage gas service, this new valve saves gas 
for utilization yet guards against any pres- 
sures that might damage your digester. The 
same flame arresting element that the 
Underwriters’ Laboratories have listed for 
use on highly inflammable oil gas storage 
tanks is used 

Engineering drawings are available to 
assist you in making up your plans and 
specifications. Write for your copies today. 


THE VAPOR RECOVERY SYSTEMS CO. 


COMPTON, CALIFORNIA — U.S.A. 
PITTSBURGH CHICAGO 


TULSA HOUSTON 
213 Tri-State Bidg. 821A—M& M Bidg. 


Available from Authorized Sewage Equipment Agents throughout U.S. and Canada 


DIGESTER GAS RELIEF 
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Sludge Collectors * Sludge Elevators 


Conveyors, Chains and Bearings 


Lefr — Jeffrey JIGRIT’ No. |—a 
basket type jig for classifying and 
removing putrescible solids from sew 
age grit in plants of moderate size 
Capacity — 20 cubic feet per hour 
90% recovery of inorganic grit. Pro 
cuces o washed grit that can be used 
for fill or dumped anywhere without 
nuisance. Also No. 4 ‘JIGRIT washer 
for washing grit at rate of 120 cubic 
feet per hour, ond No. 9 for 280 
cubic feet per hour in single units 


fully automatic in operation 


Grit Collectors Screenings Grinders 


also equipment for biefiltration plants 
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“Koppers will handle the coating job 
from start to finish.” 


@ On water and sewage projects, it’s stance that has outstanding records in 
ind, long-range planning to turn the the battle against corrosion. Inside the 
of protecting the steel pipe over pipe, the Bitumastic spun lining pre- 
to Koppers Contract Department vents rust and tuberculation and 
Koppers’ trained protection specialists guards against the attack of sewage 
| handle the job from start to finish gases and acids. The Bitumastic ex- 
Noppers furnishes skilled workmen, terior coating protects the pipe against 
tent supervision ind special moisture, corrosive soil and electro- 
juip nt to coat your pipe lines in- chemical reaction 
it with Koppers Bitumastic® For long-lasting protection against 
| | corrosion for a job done right from 
hus , f protective coating Start to finish call on Koppers Con- 
ocessed from coal-tar pitch, a sub tract Department 
Reg, U.3. Pot. On 


KOPPERS COMPANY, INC., Dept. 3191, Pittsburgh 19, Pa. 


a 
KOPPERS BITUMASTI( ENAMELS 
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Operating results attest overall 


Radically different from other types of clorifiers, Yeomans 
Spirafio Clarifier is demonstrating in scores of installations its 
exceptional efficiency in BOD and solids removal—results 
directly attributable to these design features: 


@ Sewage enters the main clarification compartment at the 
bottom, after having spiraled through an annular race 
cround the periphery of the tank 


@ Scum, grease oil and floatable materials are automatically 
removed from the annular race—therefore cannot pass on 
to the filter and clog distributor nozzles 


tan bent ial 

@ Raw sewage flows upward through a sludge blanket | 

toward centrally located effivent weirs—increases inlet | 
flocculation and removal of solids 


@ Construction costs are minimized because of straight-wall desi jn und elimination 
of costly reinforced concrete effluent troughs 


@ Pre-ceration can be accomplished inexpensively by installing air diffusion tubes 
in the race 


Spirafio clarifiers can be installed in water treatment and in either trickling filter or 
activated sludge sewage trectment plants. A highly efficient overall plant reduction is 
achieved when the Spirafio is used in conjunction with the “Aero-Filter” high capacity 
trickling filter system. Spirafto clarifiers ore 
_, the logical choice for primary treatment 
were plants, especially those treating strong 

industrial wastes. 


Bulletin 6790 contains full information with 
performance data and construction cost 


—— estimates—write us for it. 


CLARIFIER 
swith 


ave 


YEOMANS BROTHERS COMPANY, 1411 North Dayton Street, Chicago 22, Illinois 
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beam strength — or, for that 


matter _ without all of the strength factors 
listed opposite — no pipe laid 100 years 
ago in city streets would be in service 
today. But. in spite of the evolution of 
tratfic trorn horse-drawn vehicles to heavy 
trucks and buses.and today's vast 
complexity of subway and underground 
utility services — cast iron gas and water 
mains. laid er a century ago. are 
serving in the streets of more than 30 
cities in the United States and Canada. 
Such service records prove that cast iron 
pipe combines all the strength factors of 
long life with ample margins of safety. No 
pipe that is provably deficient in any of 
these strength factors should ever be laid 
in city streets. Cast Irom Pipe Research 
Association. Thos. F. Wolfe, Engineer 
122 So. Michigan Ave., Chicago 3 


Strength factors of Long Life! 


INDUSTRIAL WASTES 


No pipe that is provably deficient in any of these 
strength factors should ever be laid in city streets 


Whee cast tron pipe « subjected to beam 
streas caused by soi! settlement of disturbance 
of soil by other utilities. or resting on an ob. 
struction. tests prove that standard 6 anch cast 
iron pipe in span sustains load of 
15.000 Ibe 


BEAM 
STRENGTH 


The ability of cast irom pipe to withstand es 
ternal loads imposed by heavy fill and un 
usual traffic loads is proved by the Ring 
Compression Test. Standard Sinch cast tron 
pipe withetends a crushing weight of more 
then 14.000 lbs. per foot 


The toughsess of cast iron pipe which enables 
to withstand impoct and traffic shocks. as 


CRUSHING 
STRENGTH 


wel as the bhesards in handling. ls demon 
strerted by the Impoct Test While under bydro- 
strtic pressure and the heavy blows from a 
50 pound hammer. standard @inch cant iron 
pipe does sot crack until the hameser is 
dropped 6 times on the same spot trom pro 
qressively increased heights of 6 inches. 


SHOCK 
STRENGTH 


In tall length bursting tests standard 6inch 
cast iron pipe withstands :nore than 2590 Ibe. 
per squcre inch internal hydrostatic pressure. 
which proves ample ability to resist water 
hammer or unusual working pressures. 


BURSTING 
STRENGTH 


TRON PIPE 
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BECAUSE Dorr Clarifier first cost is economical... as 
demonstrated by competitive bids. 


BECAUSE Dorr Clarifier performance is equal to or better 
than that of others...as clearly shown by extensive 
° 


perating results. 


BECAUSE Dorr Clarifier maintenance costs are far below 

those of others...as proven by actual records from 

135 Dorr units showing an average maintenance cost of 
$5.91 per unit per year over a 11.4 year period. 


Thess three points . . . low first cost, efficient perform. 
ance and minimum maintenance cost comprise the 
yordstick by which Clorifier volve is measured. When 
you buy Dorr, you buy full measure in all three. 


THE pore COMPANY, 
STAMPORD, 


NEWYORK © ATLANTA © 

CHICAGO © DENVER © LOS ANGELES 

RESEARCH AND TESTING LASORA 
WESTPORT, CONN 


2 PETETE & CORR DIVISION, STAMFORD, CONN 


AMD 
Dorr Technics! Servines ond 
Through Anonoted Com poe: ond 
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Sewage Works 


SEWAGE TREATMENT AND DISPOSAL FOR BOSTON * 


By Joun F. FLAHERTY 


Senior Civil Engineer, Boston Public Works Department, Sewer Division, Boston, Mass. 


As part of an extensive program for 
the abatement of pollution in Boston 
Harbor, the City of Boston has re- 
cently completed plans and specifica- 
tions for a sewage treatment plant. 
Legislation enacted in July, 1949 au- 
thorized construction of a sewage treat- 
ment plant and appurtenant works for 
the Boston Main Drainage System. 
This act provided for financing by 
borrowing outside the statutory debt 
limit, through 30-yr. bond issues, a sum 
not to exceed $12,000,000, and made 
mandatory the start of construction 
prior to April 1, 1950, and completion 
before July 1, 1955. The treatment 
plant is estimated to cost approximately 
$8,000,000. 


Sewerage Systems 


Before describing the proposed treat- 
ment plant and disposal works, a brief 
description of the Metropolitan Boston 
sewerage systems, as shown in Figure 
1, is presented. 

There are three major sewerage sys- 
tems tributary to Boston Harbor. The 
North Metropolitan System, serving 
communities to the north of Boston, 
including the Charlestown and East 
Boston districts of Boston, discharges 
at Deer Island. The South Metropoli- 
tan System serves communities to the 
south and west of Boston and also the 
Brighton, Hyde Park, and parts of the 

* Presented at 22nd Annual Meeting, Fed- 


eration of Sewage Works Associations; Bos- 
ton, Mass.; Oct. 17-20, 1949. 


Back Bay, Dorchester, West Roxbury, 
and Roxbury districts of Boston. It 
outlets off Nut Island. The Boston 
Drainage System serves Boston proper, 
South Boston, and parts of the Back 
Bay, Dorchester, Roxbury, and West 
Roxbury districts of Boston; also, the 
Squantum district of Quincy and areas 
in the town of Milton. This system 
discharges at Moon Island. The first 
two systems are under the jurisdiction 
of the Metropolitan Distriet Commis- 
sion, a state agency, whereas the latter 
is under the jurisdiction of the City of 
Boston. 


Boston Main Drainage System 


The Boston Main Drainage Systern, 
shown in Figure 2, was designed as a 
combined sewerage system and inter- 
cepts the dry-weather flow and part of 
the storm run-off from areas not tribu- 
tary to the Metropolitan systems. 
Combined flows in excess of the inter- 
ceptor capacities are discharged through 
local overflows. District regulators are 
installed at some of the connections 
and tide gates are provided on all over- 
flow conduits. This system serves an 
area of 11,500 acres, a resident popula- 
tion of 450,000, and a transient popu- 
lation of over 800,000, or an equivalent 
population of approximately 500,000. 

The Main Drainage was constructed 
during the period from 1877 to 1888 
and consists of over 27 mi. of inter- 
cepting sewers, chiefly of brick ma- 
sonry, which flow by gravity to the 
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FIGURE 1.—Sewerage systems of Boston, Mass.. area. 
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FIGURE 2.—Relation of Boston Main Drainage system to metropolitan area. 
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Calf Pasture works, The main inter- 
ceptor, 3.25 mi. long, and varying in 
size from 7 ft. 7 in. to 10 ft. 6 in. in 
diameter, carries the flow from five 
principal branch interceptors; namely, 
the South Boston interceptor, 5.25 mi. 
long, varying in size from 15 in. to 6 
ft., which follows the shore line; the 
Dorchester interceptor, 6.6 mi. long, 
varying in size from 3 ft. to 5 ft., which 
follows the shore line and the north 
bank of the Neponset River; the East 
Side interceptor, 2.9 mi. long, sized 
from 15 in. to 5 ft. 8 in., which follows 
the north side of the Roxbury Canal 
and Fort Point Channel, thence along 
the waterfront; the West Side inter- 
ceptor, 3.35 mi. long, varying in size 
from 15 in. to 5 ft. 6 in., which extends 
from the upper end of the main inter- 
ceptor through the Back Bay section 
and along the south side of the Charles 
River Basin; and the Stony Brook in- 
terceptor, 4.0 mi. long, varying in size 
from 3 ft. to 4 ft. & in., which lies in 
the Stony Brook Valley. The disposal 
works of this svstem will be described 
later. 


Engineering Investigations 


Earlier engineering investigations of 
the pollution problem in Boston Har- 
bor (the most recent being those of the 
Special Commission of 1935, whose 


1. Population 


findings were reported under House 
No. 1600 of 1936; and the Engineers 
Report submitted by Metealf and Eddy 
of Boston and Greeley and Hansen of 
Chicago, contained in House No. 2465 
of 1939, and with which most sanitary 
engineers are familiar) arrived at the 
conclusion that, for the present, only 
primary treatment is required for sew- 
age discharged into the harbor. The 
objectives to be accomplished are four 
—namely, to remove floating solids, 
which are unsightly on the harbor wa- 
ters; to remove grease, which causes 
extensive sleek areas; to reduce the 
amount of suspended solids capable of 
forming sludge beds; and to prevent 
excessive bacterial pollution of the har- 
bor and shore waters during the rec- 
reational season. 

These objectives will be accomplished 
by incorporating in the proposed plant 
the following major units: coarse and 
fine bar racks, screenings grinders, grit 
chambers, aeration channels, sedimen- 
tation tanks, chlorination equipment, 
and sludge digestion and disposal fa- 
cilities 

Basic Data 


A flow diagram of the proposed sew- 
age treatment plant is shown in Fig- 


ure 3 and the tentative design data 
were as follows: 


(a) Design population, including equivalent for transients 500,000 


(b) Area served... 
Rate of sewage flow 
a) Minimum... 
b) Usual minimum 
*) Average dry weather. 
d) Average flow, dry and wet weather 
e) Maximum dry weather 
(f) Maximum storm flow 
3. Coarse screening 
(a) Clear openings ; 


to 


(b) Volume of rakings (at 0.02 ¢.f./cap./yr 


4. Mechanically cleaned screening 

(a) Clear openings...... 

(b) Volume of rakings (at 0.2 ¢.f./cap./yr 
5. Screenings disposal 
(a) Grinders or shredders 


Is sq. ml 


27 w.g.d. 
10 m.g.d. 
74 m.g.d. 
85 m.g.d. 
110 m.g.d. 
212 m.g.d. 


4 in. 
27 ¢.f.d. 


1 in. 
275 ¢.f.d. 


4,000 Ib./hr. 
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Proposed Treatment Plant 


The proposed plant comprises influ- 
ent controls, eoarse and fine bar 
screens, and grit chambers located in 
a deep structure below the administra- 
tion building; a pumping station, aera- 
tion channels, settling tanks, a chlo- 
rination building, spur tracks for 
chlorine tank cars, sludge digestion 
tanks and control house, high- and low 
pressure gas holders, waste gas burn- 
ers, a Venturi meter, and an effluent 
control chamber. 


Administration Building 


The first floor of the administration 
building contains an operator’s room, 
first aid room, locker room, wash room, 
lunch room, a 3-car garage, work shop, 
and storage room; also an equipment 
room housing the controls for the main 
sewage inlet gates and a_ gas-fired 
boiler. The second floor contains the 
chemists room, specimen room, labora- 
tory, and the plant superintendent’s 


otee, 


Screening and Grit Removal 


The plant influent is regulated by 
two sluice gates 8 ft. square and auto- 
matically float controlled by hydraulic 
cylinders operated by compressed air. 
Auxiliary emergency operation is pro- 


vided by secondary oil transfer pumps, 
which can be operated by electric mo 
tor or manually. 

Two coarse bar screens, each 9 ft. 
wide and having 4-in. clear openings, 
are provided with mechanical cleaning 
by one traveling rake similar in design 
to that employed for cleaning trash 
racks at power plant intakes. The 
rakings will be sorted on a separation 
platform. The solid trash will be 
placed in buckets and carried to a 
nearby dump for disposal. The shred- 
dable material will be fed to one of 
two grinders and returned to the flow. 

Four mechanieally-cleaned fine bar 
screens are provided, each 7 ft. 6 in. 
wide with clear openings of 1 in. The 
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mechanism is designed for periodic op- 
eration with supplementary operation 
by float control, which will function in 
the event of excessive head loss through 
the sereen. Sereenings will be dis- 
charged to a grinder located behind 
each screen and the shredded material 
returned to the flow. 

After screening, the flow enters six 
rectangular grit chambers, each 85 ft. 
long, 10 ft. wide, and having a high 
water depth of 8 ft. Grit will be eol- 
lected from the channel bottoms by 
flight scrapers feeding to inclined serew 
conveyors and washers. Two belt con- 
veyors will carry the washed grit to a 
group of four pneumatie ejectors, 
whence the grit will be blown through 
a pipe line for fill close to the plant 
site. At the downstream end of each 
grit chamber a Camp type regulator 
is provided for velocity control. Flow 
leaving the grit chambers passes 
through twin 6 ft. 4 in. square con 
duits to the pump house wet well. 

The sereening and grit removal fa- 
cilities are installed ahead of the 
pumps, even though a considerable 
amount of deep excavation is required, 
for the following reasons: (a) the 
large quantity of trash and grit in- 
herent to a combined system, (b) the 
frequent clogging of, and the extensive 
wear on the existing pumps, and (c) 
the importance and magnitude of 
pumping operations in this plant 


Pumping Station 

The proposed facilities for sewage 
pumping provide a considerable flexi- 
bility over a wide range of pumping 
rates. These units comprise four 70 
m.g.d., one 30-m.g.d. and one 10-m.g.d. 
vertical centrifugal sewage pumps. 
Three of the 70-m.g.d. units are to be 
driven through right-angle gears by 
supercharged dual-fuel engines. These 
engines are rated at 750 hp. each and 
operate on either diesel oil or sludge 
gas or a mixture of both. Super- 
charged engines were selected in order 
to take advantage of the reduction in 
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weight and size as compared with the 
atmospherically charged engine and the 
increase in efficiency by turbo-charg 
ng. The dual-fuel engine speed will 
be automatically controlled from the 
wet well through governors The 
fourth 70-m.g¢.d. pump, which will be 
motor driven, is to be used as a stand 
by pumping unit and will be mannalls 
ontrolled only 

The 30-n.¢.d. and 10-m.g.d. pumps 
are both to be motor driven and auto 
matically float controlled to reduce the 
necessit for undesirable frequent 
variation in the operation of the dual 
fuel Cnerines 

The pump discharges have been pro 
ded with tapering discharge man 
olds terminating in wide shallow out 
s at the water line of the aeration 
hannels 

Control equipment and gauges reg 
ster all the information necessary for 
the coordination of plant operation at 
; main control center located on the 
engine room floor. The dual-fuel en 


rines are controlled from operating 
panels located neat each engine 


I'wo blowers, each of 3,400-¢.f.m. ca 
pacity, one engine driven and = one 
ther motor driven, will supply com 
pressed air to the swing diffusers lo 

ted in the aeration channels. The 
blowers are of the rotary, positive dis 
placement, two impeller type 

In the substructure below the engine 
room are located the pumps, engine 
iuxiliarv equipment, and heaters. In 
the galleries under the aeration chan 
nel are located the raw and digested 
sludge pumps, effluent pumps, and 
ant compressed air equipment 

Dual-fuel engine auxiliary nits 
have been arranged to provide maxi 

sludge gas utilization Engine 
water and exhaust gases are 

ised to supply heat for the digeste: 
heat exchangers and the building heat 
ne systen Boilers designed to burn 
ther sludge vas or manufactured gas 


are provided to supply additional heat 


March, 1950 


The right wing of the pumping sta- 
tion contains a fully equipped ma 
chine shop and an electricians’ shop. 


The left wing houses the gas compressor 


room and a small chlorinator room for 
chlorinating the plant effluent used for 
engine jacket water cooling and other 
services 


Aeration Channels 


Aeration channels receive the pump 
discharge and provide an aeration pe- 
riod of 6 min. at average flow. They 
comprise a double channel each 12 ft 
wide, having a water depth of 10 ft., 
with end-around flow for a total length 
of about 380 ft. Air will be supplied 
up to 3.400 ¢.f.m. through swing-type 
diffusers. Sewage flow from the aera 
tion channels passes through influent 
channels designed to provide uniform 
distribution of flow into the settling 
tanks 

Settling Tanks 


Three settling tanks are provided, 
each 210 ft. long and 75 ft. wide, with 
a water depth of 15 ft. furnishing a 
detention period of over 1.5 hr. at 
average flow 

Raw sludge will be removed from the 
settling tanks by means of a traveling 
bridge crane with a_ hoist-operated 
blade for scraping the sludge to the 
influent end of the tank. The scraper 
blade will be raised to the surface on 
the return trip in order to convey the 
scum to the effluent end, where a cross 
‘collecting mechanism will deliver the 
scum to pneumatic ejectors for trans 
fer to a scum receiving tank atop the 
digester control house. Seum may be 
delivered to the digesters, or into tank 
cs if demand for a low grade grease 
arises. Sludge cross collectors at the 
influent end will concentrate the sludge 
in sumps for withdrawal by sludge 
pumps to the digesters 

It is to be noted from this deserip 
tion that equipment submerged in the 
settling tank flow has been held to a 
minimum. Repair work on the serap- 
ing mechanism may be performed in 
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the dry at the repair pit located be- 
tween the aeration channels and set- 
tling tanks, without the necessity of 
dewatering the settling tanks. 

Two Meider-type machines have been 
provided, with trackage arranged so 
that each unit may be operated in any 
one of the three tanks. Power will be 
furnished through a third-rail system. 
The traveling speeds will be approxi- 
mately 2 ft. per min. while scraping 
sludge, and 10 ft. per min. while skim- 
ming 

Settling tank effluent, after chlorina- 
tion, will pass through a Venturi meter 
into a control chamber, from which 
the sewage will be discharged into one 
of the existing deposit sewers for final 
disposal at Moon Island. An automatic 
by-pass sluice gate will discharge flows 
in excess of the tunnel capacity into the 
other deposit sewer for discharge into 
Dorchester Bay in the vicinity of the 
tunnel’s west shaft. 

Chlorine will be applied to the effla- 
ent through submerged diffusers at the 
settling tank outlet, and also at the 
aforementioned by-pass. Chlorination 
equipment includes five evaporators 
and five chlorinators, each rated at 
6,000 lb. per day, and auxiliary equip- 
ment, including automatic program 
control. 


Sludge Digestion and Disposal 


Four concrete tanks 75 ft. in di- 
ameter and 25 ft. deep at the sidewalls 
enclose a two-story control house. The 
lower story of the control house is 
connected to the pumping station by a 
large tunnel used for carrying piping 
as well as providing aecess for person- 
nel, 

The total digester capacity is 450,000 
cu. ft., allowing about 0.9 eu. ft. per 
capita and a 25-day digestion period. 
Two-stage digestion is provided, with 
floating covers on the primary and gas- 
holder covers on the secondary tanks. 
Equipment is arranged for recircula- 
tion of the tank contents and for ex- 


ternal sludge heat exchangers located 
in the control house. 

Sludge gas production is conserva- 
tively estimated at 270,000 eu. ft. per 
day. Gas produced by digestion will 
be collected in the gas-holder covers 
on the secondary digesters and with- 
drawn to the low-pressure gas storage 
tanks for engine fuel or directly to the 
gas-fired boilers. Gas production in 
excess of current consumption will be 
stored in the high-pressure spherical 
tank to meet peak pumping demands. 
When storage capacity is exhausted, 
gas will be diverted to waste gas burn- 
ers. 

A unique feature is the provision of 
two 25-ft. diameter digested sludge 
storage tanks with mixers, in which 
digested sludge, withdrawn from the 
secondary digesters, will be brought to 
an optimum concentration for pump- 
ing through the sludge outfall force 
main. 

A digested sludge force main, 19,000 
ft. long and 8 in. in diameter (see 
Figure 4), will be laid from Calf Pas. 
ture under Dorchester Bay, across 
Thompson Island and under the har- 
bor to Long Island, where it will con 
nect with the 12-in. sludge outfall from 
the Metropolitan Nut Island plant for 
a joint discharge into President Roads. 


Selection of Plant Site 


This paper would not be complete 
without some discussion of the relation- 
ship between the proposed treatment 
plant and the existing works—in par- 
ticular, the factors that influenced the 
choice of plant site—and of the final 
disposal of the treated sewage. 

The main interceptor, a circular 10 
ft. 6 in. brick sewer, delivers all the 
sewage tributary to the Boston Main 
Drainage System to the Calf Pasture 
pumping station. Its invert is over 
13 ft. below mean low water, so that no 
emergency by-pass to tide water is 
available, and all flows must be 
pumped. 
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FIGURE 4.—Locatiorn map of Calf Pasture treatment plant and sludge outfall lines. 


Moon Island. Here 
the sewage is retained in storage basins 
capacity of 40 mg. 
and the ebb tide at 
the easterly end of Moon Island 

In designing the proposed plant it 
ded that a new 
tion at Calf Pasture 


embankment to 
having a working 


is d scharged on 


was cde 


pumping sta 
was imperative, 


for reasons previously men 


‘acks and grit chambers 
should be located ahead of the pumps 
The most important alternative in- 
volved the location of the settling tanks 
Island 
or the location of these units at Calf 


Pasture 
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Locating these structures at Moon 
Island had the obvious advantages in 
that it was more remote, thereby re- 
ducing considerably the possibility of 
odor complaints, and presented a much 
less difficult foundation problem. The 
Calf Pasture location presented the 
following advantages: 


1. Discharge of settled and chlori- 
nated sewage, instead of screened raw 
sewage, into Dorchester Bay, in event 
of interruption of the tunnel. 

2. Improved capacity of the Dor- 
chester Bay tunnel is anticipated when 
carrying settled rather than raw sew- 
age. This is important, inasmuch as 
the tunnel is the limiting factor in the 
capacity of the discharge works. 

3. Most effective utilization of sludge 
gas for pumping. 

4. Consolidation of and convenient 
access for supervisory and operating 
personnel. 

5. Availability of railroad siding for 
tank car delivery of chlorine instead 
of trucking to Moon Island. 

6. An estimated $150,000 lower an- 
nual cost. 


After consideration of the above fac- 
tors the consulting engineers decided 
to locate all the works at Calf Pasture. 
The plant influent conduit will be 
connected to the main interceptor a 
short distance upstream from the ex- 
isting screen house. The plant effluent 
conduit will be connected to the exist- 
ing deposit sewers. The present pump- 
ing station will maintain the sewage 
flow until the new plant is in operation, 
and there will be practically no inter- 
ruption of flow during the change-over. 


Final Disposal 


The location of the plant is in close 
proximity to recreational areas, and 
the adoption of primary treatment in- 
dicated the desirability of retaining a 
remote point of discharge. Even if 
secondary treatment were employed, 


it is probable that the discharge of an 
effluent, regardless of its degree of 
treatment, in the vicinity of Calf Pas- 
ture would not meet with the approval 
of the public health authorities. It 
is not necessary to construct an ex- 
tensive outfall to deep water, however, 
as there is available the existing dis. 
posal works, which provide both a re- 
mote outlet and favorable tidal cur. 
rents. 

Therefore, the existing deposit sew 
ers will serve as chlorine contact cham 
bers, one sewer delivering the flow to 
the Dorchester Bay tunnel, the other 
discharging storm flows, in excess of 
the tunnel capacity, at the West Shaft 
by-pass. 

The tunnel, in periods outside the 
recreational season, may be by-passed, 
dewatered, inspected, and have neces 
sary repairs effected, and methods de- 
vised to increase its capacity if pos- 
sible. The outfall sewer will deliver 
the effluent to the Moon Island storage 
basins, from which the treated sewage 
will be discharged on the ebb tide. Al- 
though at present sewage usually is 
discharged only on the second and third 
hours of the ebb tide, it is probable that 
the inereased pumping capacity pro- 
vided in the proposed plant, and the 
anticipated increase in tunnel capacity, 
will require discharge over a longer 
period of the outgoing tide. 

The ability to discharge on the ebb 
tide, thereby taking advantage of fav- 
orable tidal currents to carry the sew- 
age field well down the harbor before 
the tide turns, is a disposal facility 
seldom provided at sewage outlets, 
which generally discharge continu 
ously. This feature reduces consider- 
ably the possibility that the Moon 
Island outlet will require extension in 
the future. 

In conclusion, after many years of 
study and planning, the City of Bos- 
ton, a pioneer in sewerage works over 
70 years ago, now moves forward to 
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improve the sanitary conditions of the 
waters of Boston Harbor by the con- 
struction of a modern treat- 
ment plant. 


sewape 
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CITY TO INSTALL HOUSEHOLD GARBAGE DISPOSERS 


iy its passage of two unprecedented 
ordinances on February 14, 1950, the 
city council of Jasper, Ind., made that 
community what is probably the first 
municipality in the world to adopt the 
electric household disposer as a substi 
tute for the garbage can and collection 
truck. The first 
under permissive legislation passed in 
1949 by the 
pends all municipal garbage collection 
after August 1, 1950, and accepts a bid 


ordinance, enacted 


Indiana Legislature, sus 


to install eleetric crarbage disposers in 


the sinks of Jasper householders. The 
second forbids the storage of garbage 
outside homes within the city limits 


after that date 
Reluctance of the 
varbage collectors to renew their con 


present private 
tracts with the city caused city officials 
to explore the possibilities of the water 
borne disposal of food wastes through 
the municipal sewer system and new 
sewage treatment plant. In an infor 
mal survey to determine whether Jas 
per citizens favored the mass installa 
tion of 


registered 


cusposers, about 60 per cent 


approval. <A 


householders 


majority of 
already has 


Those 


the city’s 
tiled application for the units 


who have not vet filed applications 
have until June 1, 1950, to submit their 
orders. Under the plan, each individ- 
ual householder will buy his disposer 
from the city 

It is estimated that the mass instal 
lation of disposers will save the city 
$13,000 annually in wages and equip 
ment garbage 
At the same time it is expected to elimi 
nate much of the fly, rodent, and stray 
animal with gar- 
bage cans, and thereby improve com- 
munity health. 

Rubbish collections, which are sepa- 


charges for collection 


nuisance associated 


rate from garbage pick-up, will be eon- 
tinued. People not wishing disposer 
installations may dispose of garbage 
by incineration or other methods ap- 
proved by the Board of Health. Any 
firm or collect 
varbage will be licensed by the city; 
the vehicles must be approved by the 
city health officers and comply with 
city, county, and health ordi- 


person desiring to 


State 
nances, 

Under the terms of the contract ae- 
cepted by the city council, installations 
of the disposers are to be completed not 
later than July 31, 1950 
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RECLAMATION OF WATER FROM SEWAGE AND 
INDUSTRIAL WASTES IN LOS ANGELES 
COUNTY 


By G. Lupwic 


Sanitary Engineer, Ludwig Bros. Engineers, Pasadena, Calif. 


The data summarized herein are ab- 
stracted from a report submitted in 
April, 1949, to the Los Angeles (Calif. ) 
County Board of Supervisors by a joint 
Board of Engineers comprising A. M. 
Rawn, chief engineer and general man- 
ager of the County Sanitation Dis- 
tricts; H. E. Hedger, chief engineer 
of the County Flood Control District ; 
and ©. E. Arnold, county surveyor and 
engineer. The author, formerly a mem- 
ber of the County Sanitation Districts 
engineering staff was responsible for 
the detailed organization of the report. 


Introduction 


It is desired first to point out some 
of the pertinent facts which gave im- 
petus to this reclamation study in Los 
Angeles County. Although many know 
the importance of water to Southern 
California and its history of water im- 
portation from the Sierras and the 
Colorado River, few realize that the 
major source of water supply to South- 
ern California is the local ground wa- 
ter. Due to the tremendous growth of 
population and industry in the past 
decade this ground-water supply has 
been developed to the ultimate and be- 
yond, resulting in marked lowering 
of ground-water tables and serious salt 
water infiltration along the coastal 
margins. 

In the minds of many people the ap- 
parent solution to this problem is the 
further use of imported water from the 
Colorado River. However, the situa- 
tion is not that simple because: 
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1. All areas in Los Angeles County 
are not members of the Metropolitan 
Water District and therefore are not 
eligible for Colorado River water. 

2. Even member areas are not as- 
sured of their ultimate needs, due to 
quota limitations determined by as- 
sessed valuation and allowable peak 
supplies. 

3. Colorado River water is not as 
good in quality as most local natural 
ground waters. 

4. The over-all cost of softened Colo- 
rado River water to the consumer is 
of the magnitude of $30 to $40 per 
acre-foot, considerably above the cost 
of local supplies where available. 


For these reasons, ground-water lev- 
els continue to drop, because no con- 
sumer wants to trade his existing 
ground-water supply for a more ex- 
pensive and generally less desirable 
imported supply. This complex pic- 
ture led to the joint County water 
reclamation study, as it was recognized 
that in the reclamation of spent wa- 
ters there was already available a raw- 
water supply which might immedi- 
ately be used to alleviate the shortage. 
The purpose of the study was to bring 
to light the various factors affecting 
reclamation and to outline the ways 
and means of setting up an operational 
program. over-all water plan, 
which will include in its seope any and 
all potential water sources, is cur- 
rently being prepared for Los Angeles 
County. The recently completed study 
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SEWAGE 


will serve 


to place reclamation in its 
proper place in this plan 


Water Reclamation as Related to 
Sewage Disposal 


Of fundamental importance to the 


whole discussion is the simple state 


ment that reclamation of 


S aS old us sewarve 


ter is not new, but 


disposal itself Leaching from cess 
tanks, and also the 


pe ols and septic 


final disposal of sewage treatment plant 
effluents by irrigation or percolation 


ave actually constituted water rec 


lamation. This is denoted in Figure 1 
as water reclamation incidental to sew 


Although such ree 
result of 


ave disposal lama 


tion is the necessary sewage 


that such a 
been aceom 


disposal, it is testimonial 


can be and has 


process 


pl she d 


within public health and publi 
nuisance standards 

here are several significant reasons 
} works 


why a reclamation built spe 


ifically to reclaim water and not bur 
dened with sewave disposal responsi 
bility 


of superior quality without ever caus 


could produce an end product 


ing an odor nuisance \mong 


are 


1. Such a plant, unlike a sewage dis 


posal plant, would not have to process 


all of the flow in the sewer line It 


f 
EFFLUENT RETURNED 


TO RIVER 


AND INDUSTRIAI 


FIGURE 1.—Water reclamation incidental to sewage disposal. 
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could draw off as much or as little as 
time 
2. The plant would not process sew- 


desired at any 


solids or skimmings, these ma 


x returned to the raw sew 


age 
terials bel 
age line 


3. The plant could shut down at any 


time and return its entire flow to the 


sewer line 


In other words, a reclamation plant 
flexibility to 
pos tive control on the final 
effluent quality. The 
system in facilitating 
the development of a reclama 
is clearly indicated by 


With such a system wa 


would have the ne« essary 
value of a com 
water 


these factors 
ter reclamation could stand on its own 
feet planned 
Such a reclamation process is outlined 


and be a enterprise 


Proposed Reclamation Process 


(ne of the imy considerations 


portan 


leading to a successtul reclamation 


program is the 


proper st lection of a 


suitable tor reclamation 


from 


raw supply 


Sewage essentially residential 


and business will usually be 


areas 
suitable as is. For example, it 
mated that the water reclaimable from 
San Gabriel 


Angeles County 


Is eStl 


the sewage supply of the 


Vallev area of Los 


Ww LEACHING CESSPOOLS 


RETURNING WATER TO THE UNDERGROUND 


ty 
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RECLAMATION OF WATER FROM SEWAGE WASTES 


WITED RESIDENTIAL BUSINESS AND 
(MOUSTRIAL AREAS GASTES OF EXCESSIVE 
OR TORIC MINERAL CONTENT WUST BE 
SEGREGATED FROM THE SEWAGE 'O BE 
PECL AMED 


BAINES OF FIELD Ane 
TYPICAL OF WASTES WHICH wUST 
EXCLUDED FROM RECLAMATION 
PROCESSES 


SEWAGE FROM ESSENTIALLY RESIDENTIAL AND 
BUSINESS AREAS WH. USUALLY GE 
OR RECLAMATION SEGREGATION 


UPSET 
RECLAMATION PLANT 
THIS ELIMINATION OF 


nade 
MECLAMED WATERS Mar BE USED 
TO SUPPLEMENT UNDERGROUND UNDE ROR OUND 
SUPPLIES BY PROPER SPREADING BASINS MUST BE REGULATED 
OM PERCOLATION BEDS TO CFRECTIVELY UTILIZE 
UNDE STEAL 


FIGURE 2.—Water reclamation as a planned enterprise separated from sewage disposal. 
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would have the following character 


istics 
rota! diss. mineral solids 710 p.p.m 
Chiorides 130 p.p.m 
hardness 184 p.p.m. 


with 
many natural local ground waters and 
with both raw and softened imported 
Colorado River water. 
Sewage and industrial 
posites from mixed residential and in 
dustrial areas will usually have to be 
segregated and the better quality sup 
ply selected 


This water compares favorably 


waste com 


At first glance this may 
seem to be a hopeless task. Critical 
study indicates, however, that usually 
the segregation of a few wastes of con 
centrated mineral content may do the 
job. Of course a dual sewerage system 
is necessary to carry out such a prac 
tice. In Los Angeles County such a 
ondition will exist. Existing 
main sewers built from 20 to 25 years 
reaching their 
pacities and relief lines are being built 
districts roughly 
the existing sewers 


soon 


designed ca 


avo are 
in many paralleling 
One of these lines 
made to serve all of the unde 


sirable wastes, leaving a good portion 


ean he 


of the sewage supply suitable for re 
lamation 

In the Los Angeles County Sanita 
tion Districts 


main wastes requiring segregation are 


sewerage svstem the 
brines from oil field development and 
from the Metropolitan Water District 
softening plant at La Verne. The 
chloride content of the 100 m.g.d. of 
sewage at the joint disposal plant of the 
Los Sanitation Dis 
tricts would be reduced from 480 p.p.m 


Angeles County 


to 170 p.p.m 
om gd of 


by the removal of 2 or 
Metropolitan Water Dis 
triet brine and 1 m.g.d. of brine 


an oil refinery waste water disposal 


from 


company 
Treatment of the selected 
ply is pr posed to be aecomp! shed in 


raw sup 
a suitable water reclamation plant and 
its associated spreading grounds. The 
function of the water reclamation plant 
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is to produce an effluent that may be 
spread on percolation beds or spread- 
ing grounds at suitable rates without 
the development of odors. The fune- 
tion of the percolation beds or spread- 
ng grounds is to act as a slow sand 
filter to remove the organic materials, 
including remaining in the 
sewage effluent, and to deliver a po- 
table water to the underground basin 

To make a suitable decision on the 
quantity and quality of effluents for 
spreading purposes, tests were run at 
a local trickling filter sewage treatment 
plant using the final plant effluent and 
a test spreading basin in a fine sandy 
material. The particular effluent and 
material 
were 


bacteria 


were selected because 
similar to the conditions 
known and proposed to be present at 
the proposed projects. Bacteriological, 
dissolved oxygen, and B.0.D. samples 
of the influent and effluent at 4-, 5-, 6-, 
and 7-ft. depths showed absence of pol 
lution index) and the 
existence of aerobic conditions at all 
depths throughout a 14-day test run. 
\n average of 1.0 
acre-ft. per acre per day was indicated 
The pro 
cedure for operation of actual spread- 


basin 
they 


zero coliform 


percolation rate 


for this period suggested 
ing basins is a 2-week interval, during 
which time the basins would be filled, 
kept filled, dewatered, dried, and culti 
vated. Spreading time would approxi 
mate 7 days of this period. It was con 
sidered during the study that primary 
effluents might be spread, using proper 
rates, without causing pollution of 
However, the al 


most certain existence of odors associ 


underground waters 


ated with this practice was considered 
sufficient to justify no further con 
The 
Board coneluded that nothing short of 
an oxidized secondary effluent should 
be applied to such spreading areas. 


sideration of such a procedure 


The opinions of several members of 
the California Department of Public 
Health were instrumental in setting up 
the test procedures deseribed above, 
and although the data collected so far 
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are limited, they nevertheless were 
sufficient to map the course of the 
study recommendations. Other perco- 
lation tests are in progress at other 
locations, to determine more closely the 
limits of such spreading possibilities. 


Conditions Necessary 


Of course, to get benefit from the 
outlined reclamation procedure the 
proper conditions must exist. Suit- 
able natural spreading areas must be 
present in locations of free recharge ; 
that is, in locations where spread 
waters will reach the underground 
aquifers. Such locations are not 
abundant and may or may not be effi- 
ciently located with respect to the 
available raw sewage supply. 


FIGURE 3.—Location of water reclamation projects studied in Los Angeles County, Calif. 


In Los Angeles County the County 
Flood Control District operates many 
large flood-water spreading grounds, 
several of which are well situated to be 
supplied with reclaimed waters. The 
study fully considered the use of these 
facilities for reclamation purposes 
wherever possible. In certain areas of 
critical water needs where such spread- 
ing facilities are not available, suitable 
areas were located which could be de- 
veloped into spreading grounds. 

The possible use of existing local 
sewage disposal plants for water re- 
clamation was fully investigated in the 
report. As most of these local plants 
become overloaded they will probably 
be inactivated in favor of participation 
in the County Sanitation Districts sys- 
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Capital Costs: 


Water reclamation plant ...... 


Spreading grounds (cost of existing grounds 


Operating Costs: 
Water reclamation plant 
Spreading grounds 

50-yr. average cost, assuming 4 per c¢ 


cent of the time 


tem | hey then 


ial 


can be put to benetfi 
lant 
would be simplified by the elimination 
of sludge digestion and digested sludge 
of 
plants could be carried out by a single 


eclamation use processes 


handling, and operation several 


operating force. Storage could be pro 
vided in the smallest plants to collect a 
lay’s flow for inspection once daily 
before final delivery to the spreading 


ireas 
Cost of Typical Plants 
he report presents detailed cost 
data for several propdésed water re 


lamation installations Condensed 
data for two of these projects are 
included to the general 
level of reclamation Project lo 


eations are shown in Figure 3 


‘ost 
here indicate 


cost. 


Whittier Narrows Project 


The Whittier Narrows Project would 
for the of 10 
m.g.d. of sewage from the San Gabriel 
Valley area in the vicinity of the Whit 
tier Narrows. <A pretreatment works 
of the type is pro 
posed, with final effluent to be piped to 
the Rio Hondo 


grounds of the County Flood Control 


provide reclamation 


activated sludge 


nearby spreading 


apuit il Coats: 


Water reclamation plant 


Effluent pumping works 
Spreading grounds 
Operation Costs 
Water reclamation lant 
Effluent pumping 
Spreading grounds 
Tota 
50-vr. average cost, assuming 4 r j 
nt of the time 
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$1,434,000 
charged to flood control) -_—- 


# 26.00 per m.g. 
8.50 per acre-ft 
2.00 per aere-ft 
rest and operation 95 per 
# 16.40 per acre-ft. 


District for final delivery to the under- 
ground water basin. 


West Basin Project 


The West project weuld in- 
clude reclamation facilities of the 
activated sludge type for 10 m.g.d. 
capacity adjacent to the County Sani- 
tation Districts joint disposal plant 
Suitable primary effluent from the 
Sanitation Districts plant would serve 
as the raw supply for the reclamation 
works, with final effluent pumped to a 
suitable spreading ground to be devel 
oped in the West Basin area. Power 
for aeration and effluent pumping is to 


basin 


be generated from excess sludge gas of 
the Sanitation Districts plant not 
needed for the operation of that plant 

Analysis of the of imported 
water supplies to Los Angeles County 


cost 


indicates that the costs noted above are 


well within the range of feasibility 
For example, as previously stated, 
softened Colorado River water deliv 
ered to member consumers of the 


Metropolitan Water District costs these 
consumers from $30.00 to $40.00 per 
acre-foot. <A for a_ limited 
surplus unsoftened Colorado 


contract 
supply of 


#1,.224,000 
518.000 
258,000 


ot 


2 000,000 


#19.00 


per m.g. 
m.g 


m.g. 


. $30.50 per mg 
operation 95 per 


$18.00 per acre-ft. 
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River water has recently been offered 
to Orange County by the Metropolitan 
Water District for $15.00 per acre-foot 
delivered to the Santa Ana River. 


Legal Aspects 


The investigation revealed that there 
is no organization in Los Angeles 
County with clear-cut authority to de- 
velop and manage the reclamation 
projects outlined above. The County 
of Los Angeles appears to have such 
authority under provisions of the Gov- 
ernment Code. However, the Board of 
Engineers concluded that the County 
Flood Control District would best be 
able to handle the organization and 
financing of suitable projects by revis- 
ion of the Flood Control Enabling Act 
to permit subdivision of a flood control 
distriet into zones adapted to water 
reclamation. The Flood Control Dis- 
trict forces would also be responsible 
for spreading reclaimed waters. The 
Board also concluded that the Sanita- 
tion Districts Enabling Act should be 
amended to permit the County Sanita- 
tion Districts to build and operate the 
sewage treatment works needed to pro- 
duce reclaimed water, and to deliver 
the reclaimed water to the Flood Con- 
trol District for spreading. 


Conclusion 


This discussion has been limited to 
the use of reclaimed waters for aug- 
menting underground water resources. 
The reclamation report includes, also, 
a discussion of beneficial use for indus- 
trial and agricultural purposes, which 
of course would indirectly aid in 
building up ground-water reserves by 
curtailing existing draft on the under- 
ground basins. There are some excel- 
lent opportunities for industrial use in 
Los Angeles County and such projects 
are under current study. 

The direct recharge of underground 
basins through the use of natural sand 
filters seems especially significant for 
the following reasons: 


1. The sand filters themselves not 
only serve as the means of recharge but 
also act as a final excellent check on 
water quality. 

2. The vast underground water stor 
age basins zre most advantageously 
used in a storage capacity; thus they 
allow intermittent operation of re- 
clamation plants and at the same time 
maintain a firm water supply. 

3. Finally, water so returned to the 
underground can be used for any bene- 
ficial purpose, including domestie con- 
sumption. 


tion schedule. 


LITERATURE REVIEW IN MAY ISSUE 


Beginning with this year, the ‘‘Critical Review of the Literature’’ 
for the preceding year, usually an annual feature of the March issue of 
the Journal, will appear in the May issue. This rescheduling is necessi- 
tated by reason of the expanding periodical literature of the sewage and 
industrial wastes treatment fields, as well as by the time element in- 
volved in preparation of the copy with the Journal’s monthly publica- 
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MAINTENANCE AND OPERATION OF 
METROPOLITAN BOSTON SEWERS * 


By Tuomas A. BERRIGAN 


Director and Chief Engineer, Sewer Division, Metropolitan District Commission 


> 


Bosto 


The interception of domestie and in 
dustrial wastes from 31 and 
towns, including and surrounding Bos- 
Mass., and the disposal, without 


treatment, of these wastes at the pres- 


cities 


ton, 


ent time into Boston Harbor is ac 
complished by three sewerage systems 
namely, the North Metropolitan 


Sewerage, Boston Main Drainage, and 
South Metropolitan Sewerage systems 
This paper deals with the North and 
South Metropolitan systems, The Bos 
ton Main works have 
described elsewhere (1 


the proposed treatment facilities for 


Drainave been 


as have also 


both the Boston Main Drainage (2 
and South Metropolitan systems } 
Description 
The North Metropolitan system 


serves an area of 151.57 sq. mi., with 
population of about 
700,000 contributing an average dry 


an estimated 


weather flow of 74 m.g.d. The system 
is comprised of 87.69 mi. of vitrified 
clay pipe, cement pipe, brick, and re 
inforced 


concrete sewers, vars ing in 
size from 15 in. to 11 ft. 3 in. In di 
ameter A total of 1,133.76 mi. of 


local sewers discharge by gravity into 
the system through 1,204 connections 


The system is low level, with lifting 
operations at Alewife Brook, Charles 
town, East Boston, and Deer Island 


Except for the Alewife Brook seetion 
the Nor 


th Metropolitan system has ca 

* Presented at 22nd Annual Meeting, Fed 

eration of Sewage Works Associat Ros 
ton, Mass Oct. 17-20, 1949 
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Vass 


pacity to handle the dry weather flow. 
It is, however, completely inadequate 
for handling the wet weather flow be- 
cause large areas are served with com- 
bined with the result that 
mixed storm water and sewage escape 


sewers, 


through local and metropolitan over- 
flows into the inland waterways during 
rainfall. The capacity of the presently 
constructed system at its terminus is 
estimated to be 125 m.g.d. and the 
outfall consists of 84-in. cast-iron pipe, 
which is tapered and provided with 


multiple outlets in the last 132 ft. and 
which discharges continuously at an 
elevation approximately 45 ft. below 


mean low water. It is estimated that 
the terminus capacity will be at least 
$25 m.g.d. when the North Metropoli- 
tan Relief extended 
Chelsea Creek to Deer Island 
The South Metropolitan 


serves an area of 202.37 


Sewer is from 
system 
sq. mi., with 

of 612,000 
contributing an average dry weather 
flow of 70 m.g.d. The sewers in the 
South system are constructed for the 
most part of brick, with vitrified clay 


an estimated population 


being used in outlying areas for the 
smaller sizes. Diameters vary from 15 
in. at the outlying sections to approxi- 
12 ft. th at the 
at Nut Island, where a ca 
pacity of 272 m.g.d. is apparent. Out- 
falls of 60-in. cast-iron 
pipes, turned vertically upward at the 
end and capped by a mushroom device, 
which 


mately diameter 


terminus 


consist two 


continuously disperses the sew- 
age horizontally at an elevation ap- 


= 
| 
2 
| 
| 
| 
‘ 
| 
= 


Vol. 22, No. 3 


proximately 30 ft. below mean low 
water. The South system receives 
discharge from 251 local connections 
and is comprised of low- and high-level 
sewers, with major pumping operations 
in the high-level section at Ward Street 
in Boston and the Merrymount and 
Houghs Neck sections of Quincy. There 
are 68.65 mi. of South Metropolitan 
sewers and it is estimated that 1,158.76 
mi. of local sewers, many of which are 
of the combined type, are connected. 

The pumping station at East Boston 
is typical of the older pumping sta- 
tions on the North Metropolitan system. 
Energy is supplied by 6 vertical hand- 
fired fire-tube boilers, with total ca- 
pacity of 600 h.p. Four submerged 
centrifugal pumps with impeller wheels 
8.25 ft. in diameter are driven by 
triple-expansion steam engines of the 
Collis type, with rated capacity for one 
unit at 100 m.g.d. at 19-ft. lift, and 
three units each at 45 m.g.d. at 19-ft. 
lift 

The largest pumping station in the 
South system is the Ward Street pump- 
ing station, where there are two vertical 
triple-expansion steam engines of the 
Allis-Chalmers type driving recipro- 
cating displacement plungers, each 48 
in. in diameter and of 60-in. stroke, 
and one 500-h.p. uniflow engine di- 
rectly connected to a centrifugal pump. 
Each unit has a capacity of 50 m.g.d. 
with 45-ft. lift. Steam is furnished by 
6 vertical hand-fired fire-tube boilers 
with a total rated capacity of 636 h.p. 

The Braintree-Weymouth pumping 
station in the South system is a more 
recent installation. Here there are two 
pumping units consisting of De Laval 
centrifugal pumps actuated by 150- 
h.p., directly connected, diesel engines, 
each with a capacity of 15 m.g.d, at 
30-ft. lift. 

In addition to the steam and diesel 
pumping stations, there are float con- 
trolled and manually operated electric 
stations on both the North and South 


systems. 
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General Organization 


At present the Sewerage Division is 
staffed with 257 persons allocated as 
follows : 


Engineering and administration ........ 26 
Sewer lines maintenance ......... a, 
Pumping station maintenance and opera 


Appointment to the service is made by 
the Metropolitan District Commission, 
subject, however, to a determination by 
the Commission on Administration and 
Finance as to need for the position, 
and subject also to the Commission of 
Civil Service and Registration to a 
determination as to competence. This 
tri-commission arrangement affecting 
positions in the publie service appears 
desirable, as it substantially reduces 
political selection and introduces a 
competitive motive in original appoint- 
ment and promotion 


Administration and Engineering 


The present engineering staff con- 
sists of 1 chief engineer, 1 associate 
civil engineer, 2 senior civil engineers, 
4 assistant civil engineers, 1 assistant 
sanitary engineer, 7 senior civil engi- 
neering aids, 1 inspector, 1 draftsman, 
and 1 junior civil engineering aid 
Obviously, the engineering organiza- 
tion is not well balanced. Too much 
emphasis has been placed on civil en- 
gineering and insufficient emphasis on 
sanitary and mechanical engineering 
This is the result of a previous policy. 
the aim of which was the expansion of 
a civil service organization during a 
construction program, but which there 
after failed to contract properly. To 
improve this condition it has been ree- 
ommended that engineering beyond the 
capacity of the present force be ae- 
complished by contraet with outside 
consulting engineers, that emphasis be 
placed on the sanitary and mechanical 
aspects of civil engineering in civil 
service examinations, and that trans- 
fers be effected to other divisions of the 
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Commission where civil engineering 
serv) 


The engineering staff prepares plans 
locuments 


es are urgently needed 


specifications, and contract 
for new construction, repairs, and re 
placements Projects beyond its ca 
contract 
The 


pacity are accomplished by 
with outside consulting engineers 


‘ 


engineering staff also prepares all re 
ports, maintains up-to-date records co 
Metropolitan 


sewerace 


only sewers, 
the 
of each of the 31 municipalities in the 
Metropolitan Sewerage District. It is 
the duty of certain 
members of the engineering staff to re 


ering not 


but also local facilities 


further assigned 


view drawings of all proposed local 


sewerage systems and to investigate 


and report on all establishments con 
templating the use of inflammables, to 
nsure that such materials are excluded 
from Metropolitan sewers. To facili 
the fur 


tate this Sewerage Division 


nishes posteards, which are completed 
and returned to the Division headquan 
ters by local boards at the 


time of 


licensing 
issuance of licenses to keep and 
maintain inflammables. Personnel as 
signed to this detail are equipped with 
They con 
work in 
Department of 
Further, 


‘combustible gas indicators 
duct and 
cooperation Ww th the 

Publie Safety 


plosive mixtures in sewers are disco. 


ras surveys close 


where ex 


ered, uninterrupted investigation is 
onducted to 


party 


offending 


hscover 


the 


ind immediate action 1s required 
te abate the eondition 


All clerical 


‘entralized in the 


work in the division 1s 
main office and a 
complished by a force comprised of 
2 senior cl 


The 


nto three categories; namely, person 


principal clerks, rks and 4 


junior clerks work is di 
nel, materials, and general correspond 
The 


be surcharged bevond its capacity t 


ence clerical force appears to 


seasonably prepare all payrolls, ma 
terial requisitions, budgets, long rang 
programs, specifications, personnel ree 
legislative reports, and genera 


‘orrespondence of a division 


oradas, 


that 


an 
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nually spends $655,000 for personal 
for materials and 
$337,000 for major replacements. 


services, $456,000 


Pumping 


The organization charged with main- 
tenance and operation of pumping sta 
tions numbers 181 and is composed of 
super- 
and a 
chief power plant engineer at each ma 


a superintendent and assistant 


intendent of pumping stations; 


jor pumping station, together with a 


complement of operating engineers, 


oilers, firemen, and laborers as ap 


pears consistent with the horse-power 


t 
rating of the station. Until recently 
it was the practice to operate each 


pumping station with 4 shifts, with the 
additional person 
repairs and replacements 
satisfactory 
was in force and 


day shift carrying 
nel to handle 
This 
while the 


sufficient 


arrangement was 


pe rsonnel 


law 
was available to 
cover vacation and sick leave periods 
without excessive amounts of premium 
Due to 


law, 


overtime 
10-hr 
a 10 per cent in 
cost has accrued, 
is it appears that additional personnel 
ire not readily available to complete 
the complement of a ‘‘tramp”’ shift 
steam power plant engi 


ments tor 
the 
than 


operating 


wage pé 
the 


however, 


passage of week 
more 


rease In 


composed of 
neers, electric station operators, oilers, 
not 


permanently assigned to a particular 


firemen, and laborers, who are 


travel between 


the district 


station but pumping 


stations in as substitutes 


All the large pumping stations (East 
Boston, Deer Island, Ward Street, 
Charlestown, and Quincy) are more 


than 45 old. Pumping equip 
has not been replaced since the 

the result 
that repairs and replacements are in- 


vears 
ment 
riginal installation, with 
‘reasing in amount. Furthermore, re 
placement parts on most of the engines 
manu 
and it has become necessary 


are not now available from the 
facturers 
to make and stock special patterns at 
the carpenter shop at East Boston 
these patterns are ob 


Castings from 
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tained locally and most of the necessary 
machining is accomplished at the di- 
vision machine shop by power plant 
engineers. 

Most of the pumps at the stations 
are secured against damage by coarse 
bar screens, manually controlled. The 
screenings are burned in the power 
plant boilers. Burning in this manner 
has a deleterious effect on the boiler 
and seriously hampers steam genera- 
tion. The manually operated coarse 
bar screens are particularly objection- 
able at the Ward Street pumping sta 
tion because operators have failed on 
occasion to operate properly, with the 
result that screenings have become 
lodged in the poppet valves of positive 
displacement pumps and have seriously 
interfered with pumping efficiency. 
To improve the condition, it has been 
recommended that cage screens be re- 
placed with mechanically operated 
screens and that shredders be provided 
to return the screenings to the sewage 
flow. 

Occasionally, channel guides affixed 
to concrete to facilitate the raising or 
lowering of eage bar screens become 
corroded and require replacement with- 
out extended interruptions in pumping 
service. This work has been accom- 
plished by discontinuing pumping op- 
erations for 1 hr. at a time and per- 
mitting the sewer line to flood. During 
this period divers are employed to de- 
scend into the sewers and effect in- 
stallation of new channel guides, in- 
eluding the drilling and installation 
of expansion bolts, if necessary. 

During World War II it was neces- 
sary to postpone the replacement of 
old pumping units because of the short- 
age of men and materials. Directly 
thereafter, there was an increase in the 
cost of replacements which exceeded 
the appropriation furnished by the 
Legislature, with the result that fur- 
ther postponement became necessary. 
At this time it appears that market 
conditions have sufficiently stabilized 
and contracts covering replacement of 
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major pumping units at East Boston 
and Deer Island are under way. 
While this work is being accomplished 
by outside contractors the regular 
pumping station forees of the division 
are salvaging and stocking parts of 
old pumping units, which are not now 
available in the open market and which 
are urgently needed as replacement 
parts on other units. 

Maintenance of all pumping units 
during the war and postwar period has 
been accomplished only with great 
difficulty, and then only when resort 
has been had to practices not recom- 
mended under normal conditions. For 
example, at one of the principal units 
at Deer Island, the pump easing was 
so deteriorated that it could be pune- 
tured by an ordinary pen knife. At 
the same time other units at the sta- 
tion were being quite regularly shut 
down for minor repairs. Under these 
circumstances, the sewer line mainte- 
nance force was directed to place mass 
concrete between the pump pit wall 
and the casing. By this means the op- 
erating period of the pump was suffi- 
ciently extended to enable the station 
to function until a new pumping unit 
was provided. 


Sewer Line Maintenance 


About 33 personnel are devoted to 
maintenance of sewer lines on the North 
system and 17 on the South system, 
with principal yard headquarters at 
East Boston and Ward Street, re- 
spectively. Subsidiary yards are avail- 
able on the North system at Winchester 
and Alewife Brook and on the South 
system at Houghs Neck. <A superin- 
tendent directs the activities in each 
system where groups, headed up by a 
foreman or carpenter, are arranged, 
depending on whether the work is a 
sewer line job or the direction of ac- 
tivities in the carpenter shop. Classi- 
fications such as laborer and chauffeur 
predominate, and a limited number of 
mechanies, such as bricklayers, pipe 
fitters, and roofers are apparent. 
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Sewer line maintenance personnel 
clean sewer lines remove grease and 


other organic accumulations from head 
houses, ete., Metropolitan 
tide gates in operating condition, in 
spect tide 


maintain 


ates at local systems after 
rainfall, handle coal, remove 
ashes, patrol lines, keep growth in the 
vicinity of manholes and head houses 


each 


cut, paint and make minor repairs to 


buildings, manholes 


raise to satisfy 
grade changes, maintain grounds. re 
hove snow, assist on major pumping 
respond to all complaints at 
tributable to flooding and odors, locate 


manhole covers, inspect 
and 


repairs 


new connec 


tions, adjust repair regulators, 
and remove sediment fron pump wells 


ro 


nance 


accomplish line 


essential 


sewer mainte 


work several types 


of equipment, in addition to a miscel- 
lany of small tools and special devices 


for cleaning sewers, are available as 


follows: trucks, beach wagons. pumps, 
hand and ma 
, Sewer cleaning machine. H.S 
detectors, CO ¢ 
bustible Cas 


compressors, blowers 
‘ster, safety lamps, com 
detector, life belts, 
masks, and sewer cleaning tools 


air 
Sewer line maintenance problems in 
Metropolitan sewers do not require at 
tention to catch basin cleaning, block- 


ages, odors, cleaning, and flushing to 
the extent experience d in local svs 
tems. To begin w ith, there are no catch 


basins, and the sewer lines are for 


the 
most part well-constructed eray ity lines 


with ample ventilation and with ve 


locities ranging around 3 ft. per see 
ond, except in the \berjona Valley 
Where industrial wastes substant ally 


increase the viscosity of the sewage and 
reduce the velocity by one-third. 0, 
isional complaints due to hydrogen 
sulfide are received where the North 


Metropolitan system passes through a 
tion near Craddock Dam 
condition the 


fact that the relief sewer has not been 


residential see 


iS attributable to 


extended to the outfall, coes into action 
only in times of storm, and cannot be 


completely dewatered with the present 
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pumping facilities. As a result, mixed 
sewaze and water is retained 
between rainfall periods, stagnation re- 
sults, and hydrogen sulfide is 
ated 


storm 


rener- 
To minimize this odor nuisance 
4 ventilating flue has been extended 
up the trunk of a tree from a crossover 
head the relief In 
calcium hypochlorite is gen- 
erously sprinkled in head house cham- 
bers of all siphons on the line for the 
purpose of oxidizing the sulfur and 
arresting biological processes. 


house on sewer. 


addition, 


Cleaning operations are necessary in 
the pump wells of float control stations 
and in Metropolitan lines established 
in the Aberjona section. 
tries such 


where indus- 
as tanneries, gelatin, and 
glue works neglect to adequately re- 
move settleable solids from the wastes. 
About 10 years ago, when the relief 
sewer was being constructed, at a lo- 
cation just below an industrial develop- 
ment and adjacent to 
Metropolitan sewer, a 


an existing 
so-called 
much like a grit 
Was constructed to intercept 
the heavier settleable solids 
and to facilitate easy removal through 
concrete planks in the roof of the strue- 


long 
diversion chamber 
chamber 
much of 


ture. Nevertheless. this precautionary 
measure has not proved adequate, 
substantial 


and 
amounts of cleaning are 
required in this area. This work is ac- 
complished with bucket ma- 
chines, contrivances comprised of strue- 
tural steel frames mounted on portable 
chassis and equipped with gasoline en- 
zines, cables, drums, and pulleys, 
over adjacent manholes 
and further arranged so that a 
lapsible steel 


pow er 


which are set 
col- 
bucket may be conveni- 
ently moved backward and forward in 
the sewer line to facilitate the removal 
of solids To facilitate placement of 
the cable necessary for the operation 
of the apparatus a flexible cable is 
introduced through a smoothly bent 
leads from the ground 
through the manhole to the sewer line. 
This arrangement makes it possible to 
get the machine cable through the 


pipe, which 


eels 
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sewer line without requiring workmen 
to assemble wooden sewer rods under 
difficult conditions at the base of the 
manhole. It is, however, necessary to 
descend into the manhole to install the 
idler that changes the cable direction 
from horizontal in the sewer line to 
vertical in the manhole. 


Sewer Use Regulations 


In 1947 the Commission obtained 
legislation covering character of dis- 
charge into Metropolitan sewers. In 
pursuance thereof, rules and regula- 
tions have been promulgated prohibit- 
ing discharge into any sewer under the 
control of the Metropolitan District 
Commission, or any sewer tributary 
thereto within the North or South 
Metropolitan Sewerage District, in vol- 
umes determined by the Commission 
to be excessive, of any sewage, drain- 
age, substances, or wastes containing: 


1. Caustic alkalinity, calculated as 
CaCO,, in excess of 75 p.p.m. 

2. Unsaponified greasy or fatty mat- 
ters. 

3. Suspended solids in excess of 500 
p.p.m., or any matters in such volumes 
as may tend to obstruct or impede the 
flow in the sewers, or be injurious to 
the sewers, pumps, or other portions 
of the sewerage systems, or be likely 
to create a nuisance or a hazard with- 
in or without said sewers. 

4. Free mineral acids in quantities 
determined to be excessive. 

5. Industrial or manufacturing efflu- 
ents, unless means of measuring the 
flow are provided and the records made 
available to the Commission. 

6. Explosives or inflammables. 

7. Ground, tide, or river water. 


The rules and regulations further 
stipulate that: 


8. All applications to discharge any 
industrial sewage, drainage, substances 
or wastes directly into any sewer un- 
der the control of the Commission shall 
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be accompanied by an agreement 
signed jointly by the owner of the 
industry contributing such sewage, 
drainage, substances or wastes and 
a representative of the municipality 
in which the connection is located who 
is authorized to sign agreements on 
behalf of the said municipality stating 
that the manufacturer or industry in 
question agrees to abide by all rules 
and regulations of the municipality and 
the Metropolitan District Commission 
and that the owner of the industry will 
provide suitable devices or other means 
for measuring the flow of the sewage, 
drainage, substances or wastes and will 
provide such works for the preliminary 
treatment of the sewage, drainage, sub- 
stances or wastes as may be required 
by the Metropolitan District Commis- 
sion. 

9. Municipalities will be held re- 
sponsible for the enforcement of that 
section of the rules and regulations of 
the Massachusetts Department of Pub- 
lie Safety necessitating that garages 
and other establishments where gaso- 
line is used and which are connected 
with the public sewers in the North or 
South Metropolitan Sewerage Districts 
be supplied with a suitable trap or sepa- 
rator subject to the approval of the 
Metropolitan Distriet Commission. 

10. No municipality shall contract 
for the building of additional sewerage 
works contemplated for connection into 
the Metropolitan Sewerage System 
until plans and specifications covering 
such works are submitted to and ap- 
proved by the Chief Sewerage Engi- 
neer of the Metropolitan District Com- 
mission, and notice is hereby given 
that the Metropolitan District Com- 
mission will not approve, except under 
extraordinary conditions, any works 
designed on the so-called combined 
system or the discharge of processing 
or condensing water which the Depart- 
ment of Public Health determines is 
sufficiently free from contamination to 
permit its discharge into the nearest 
water course. 
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Salt Water Infiltration 


It is thought that tide gate inspec 
tion and maintenance has not been ade 
quately covered because of the exces 
sive amount of chlorides entering the 
system through tide 
harbor estuaries, or through local man 
adjacent lines. Obvi 
concern about pumping 
when it is 


gates located in 


holes or sewer 
ously, excessive 
efficiency is unwarranted 
apparent that during dry weather flow 
chemical analysis of the sewage shows 
a chloride content, measured as sodium 
up to 10,000 


To rectify this condition samp- 


chloride, in amounts 
p.p.m 

ling stations have been established for 
the purpose of recording profiles of 
chloride and thus de- 
termining by chemical rather than 
mechanical means whether in fact tide 
ates are properly functioning 


concentrations 


Accidents 


the business of 


operat ing sewerage 


maintaming 


s engayed in 
and 
systems should be ever alert to secure 
For that 
connection 


against serious accidents 
incidents in 


with Metropolitan sewers are reported 


reason four 
herein, for the purpose of emphasizing 
the importance of security measures 
In the first 35 years 

a workman descended the screen cham 
ber of the East Boston pumping sta 
eleetrie bulb on the 
of an extension cord. During the de 
the bulb struck the side of the 
chamber broke. Directly an ex- 
plosion occurred which blew the roof 


case, about 


avo, 


tion with an end 
scent 


and 


off the station, killing six men and in 


juring two others. The best explana- 
tion of this accident appears to be that 
the sewer was full of gasoline vapors 
that ignited when the electric light 
lamp broke 

The moral to be gained from this un 
fortunate accident is that 


should be 


inflammable 


materials excluded from 


sewers and, further, that sewer cham 


bers should not be entered without 


testing for combustible gases, hydro 
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gen sulfide, and oxygen deficiency, and 


then only after adequate ventilation 
and when equipped with life belts 
Further, where ventilation cannot be 
adequately supplied, gas masks and 


separate air supply should be used. 

In the second incident, three labor 
ers entered a regulator manhole on the 
Metropolitan sewer in Chelsea about 
12 years ago for the purpose of repair 
ing the regulator. The three men were 
located vertically on the manhole steps 
directly above the chamber. The low 
est man fell into the sewer, the middle 
man became dizzy while climbing out, 
and the uppermost man in the chamber 
tumbled over the middle man into the 
The man was 
picked up on a eage screen at Deer 
Island later the same day. The other 
man’s body was found 4 weeks later 


sewer, body of one 


floating in a remote section of the East 
Boston pumping station suction cham 
ber. This accident, attributable to a 
deficiency of oxygen or a high concen 
tration of hydrogen sulfide in the regu 
lator manhole, could have been avoided 
by testing for before entering 
or by the use of life belts 

In the third a small boy, a 
companied by his playmates, was ex- 
ploring a remote area in Dorchester 
and disappeared from sight through an 
open manhole of a Boston sewer which 
fed into the South Metropolitan sys 
tem. late that the 
body was removed from the cage bar 
So far as could 
manhole cover had 
by pranksters. Al 


gases 


evening boy’s 
sereen at Nut Island 
be determined, a 
been removed 
though it is impossible to secure abso 
lutely against this, regular patrols of 
sewer lines through uninhabited areas 
is important to minimize the occur 
rence 

The last incident involved a City of 
Chelsea worker, who, 
while exeavating to repair a water line, 


water service 
disappeared from sight through a void 
which developed at the base of a water 
pipe trench. later the 
body of this man was extracted from 


Several weeks 
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a mass of street paving blocks a short 
distance horizontally from a Metro 
politan sewer and at un elevation 35 
ft. below the street surface. Investi- 
gation disclosed that the sewer was 
eracked and had been constructed in 
very fine sand. It is difficult to specu- 
late on why the erack oceurred in the 
first place; that is, whether it was due 
to loss of ground during tunnelling 
operations, deterioration of the sewer, 
a pressure induced by surcharged con- 
ditions at the inside of the brick arch 
sewer, or a combination of these. At 
any rate, the crack came into being; 
fine sand infiltrated over a period of 
years, resulting in a void which was 
not apparent at the surface because the 
12-in. thick concrete pavement was 
structurally sufficient to arch to a con- 
siderable extent. However, when this 
pavement was broken and excavation 
proceeded to facilitate water pipe re- 
pairs, an elevation was reached where 
there was no support at the base of the 
trench. 

Unfortunately, this sewer is the main 
Metropolitan sewer and cannot be re- 
paired from inside except at great ex- 
pense, and then only by diverting 
practically all of the North Metropoli- 
tan sewage into the adjacent river. As 
a temporary expedient, ground on the 
outside of this sewer has been stabilized 
with grout and it is proposed to repave 
the whole area with a flexible pave- 
ment, having in mind that it is better 
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to experience surface settlement and 
refill than to permit a hazardous con 
dition to exist. In the opinion of the 
writer most 50-yr. old brick sewers are 
in need of repair or replacement. In 
the present case the suggestion has 
been made that the sewer be relined 
with centrifugally-spun concrete pipe 
of slightly smaller diameter, with the 
space between the inside of the; old 
sewer and the outside of the concrete 
pipe dry-packed with stiff cement 
mortar. 
Conclusion 


Maintenance and operation of sewer 
age systems and the organizational set 
up in connection therewith have been 
overshadowed in the literature by 
other aspects of the profession. How 
ever, maintenance and operation of 
sewerage systems are worthy of greater 
attention and it is hoped that mor 
engineers particularly qualified in the 
sanitary engineering field will becom: 
interested in investigations and report 
their activities and findings in technica] 
papers. 
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DISCUSSION 


By P. Gyati 


Superintendent, Bureau of Sewage Treatment, Syracuse, N. Y. 


It is evident from Mr. Berrigan’s 
tine paper that the sewer operating 
problems of Boston, although on a 
larger scale than most of us encounter, 
are not materially different, with some 
variations, from similar problems in 
many other communities having sewer 
systems of reasonable size. 


The various problems of sewer opera 
tion and maintenance are the result. 
of many conditions and factors. Some 
of the problems result from conditions 
created long before many of these sew 
ers were even contemplated. Mother 
nature started by creating contours 
and subsoil structures that often make 
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it impossible or difficult to build sew- 
desirable locations at desirable 

The result is often 
too often to the disadvantage of 
work 
sewer 


ers in 
grades compro 
mise 
the 


quently, 


future maintenance 
due to lack of 
engineering, short cuts in construction 


vot 


methods, or compromises due to finan- 
cial reasons, the maintenance organiza- 
tion winds up with a continuous head- 
ache in its efforts to keep these sewers 
operating efficiently. 

Most 
fairly good job of sewer maintenance, 


superintendents could do a 


even with many of these inherited diffi 
culties plus the normal sewer prob 
lems, if only the city fathers could be 
induced to provide the funds needed 
to employ the required equipment, 
labor, and materials to permit making 
the nec 


mstruction 


ssary adjustments and correct 


ive e However, most sew- 


ers are built below grade so are unseen, 
result of which few local citizens 


as a 


are mu ‘| concerned about sewers The 
funds for sewer construction and 
sewer maintenance are usually pro- 
vided only when conditions will no 


} 


longer permit side-stepping the issue 
The operation and maintenance of 
the two systems described by Mr. Ber 
rigan is affected in varying degrees by 
mentioned influences, 
more particularly by the need for funds 


the previously 


to provide the proper corrective meas 
ures 
fact that all the large pumping stations 


This appears evident from the 


are more than 45 years old and the 
original equipment 1s still being used, 
in spite of the fact that repairs are 


frequent and costly, and that replace 
ment parts are no longer available and 
have to be custom made in the Sewer 
Divisi 
The improvements in the design of 
in the 
last quarter century, with correspond- 
Ing increases in pump 
y probably, in recent years, 


ms own shops 
pumps and pumping equipment 


efficiencies, 
would 
have saved enough in operating costs 
and repairs to have paid for the in- 
stallation of more modern equipment 
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Steam may have been used in the origi- 
na! installation to provide for continu- 
ity of service, because electric service 
rather uncertain 45 years ago. 
This is no longer true, and even if elec- 
tric service for these larger stations is 
still undesired there are the much more 
efficient steam turbines or the more 
modern diesel engines, either of which, 
together with more modern pumps, 
would probably save their capital costs 
plus the saving in costs of labor and 
materials required to make the frequent 
repairs necessary to the present equip- 


was 


ment. 

In his description of the operating 
organization, Mr. Berrigan states that 
the competence of applicants for posi- 
tions and promotions in his organiza- 
tion is subject to civil service determi- 
nation. This is certainly a desirable 
process and should be more universally 
used for all similar organizations, with 
a corresponding improvement in per- 
It is noted that the engineer 
ing organization is not as well balaneed 
as desired and that the over-emphasis 
on civil engineers should be adjusted 
so that the mechanical and sanitary 
engineering phases of the organization 
could be engineers 
trained in these particular endeavors. 
This is certainly a proper and logical 
corrective measure and should result 
in a more balanced engineering unit. 

From the description of material and 
equipment used for sewer line mainte- 
nance work it appears that the Com- 


sonnel. 


supervised by 


mission has a well equipped organiza- 
tion, both for sewer cleaning and, more 
important, for the safety of the em- 
ployees engaged in these cleaning ac- 
tivities 

The almost universal difficulties with 
industrial particularly in 
larger sewer systems, has not by-passed 
Boston. The 10 regulations of the 
Commission appear to cover about all 
possible types of wastes harmful to 
sewer structures, or which might create 
dangerous hazards in the sewer sys- 


wastes, 


tems 
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It is probable that most communities 
having industrial waste discharges into 
their sewers have some type of similar 
regulations, although perhaps not as 
specific or complete. In Syracuse, 
similar regulations have been incorpo- 
rated in the plumbing code and the 
original installations are carefully 
checked by plumbing inspectors or, if 
necessary, by other city agencies to be 
certain of proper compliance with the 
code provisions. 

These protective regulations are 
proper and must be complied with, but 
unfortunately they are of little effect 
unless a constant check is made to see 
that changes in the manufacturing es- 
tablishment or in the processes in- 
volved are properly provided for after 
the original connections have been ap- 
proved. 

In Syracuse, it is required that all 
warages or other establishments dis- 
charging waste oils shall have proper 
and approved oil and grease traps and 
that this equipment be installed by the 
owners. On frequent occasions, how- 
ever, usually during the night or at 
weekends, it is found that someone has 
let a load of oil get into the sewers, 
with the result that the settling tanks 
at the treatment plant are more or less 
covered with a film of oil. It is almost 
impossible to trace this trouble to the 
source by an inspection of the sewers, 
although attempts have been made to 
do So. 

A large dairy, located near the cen- 
tral part of the city, during the war 
began to discharge considerable quan- 
tities of broken bottles into one of the 
sewers discharging through an inter- 
ceptor into the main _ intercepting 
system. The glass would load up the 
interceptor in a few days so that it 
would not operate. It was necessary 
for the crew in charge of the operation 
of these devices to clean this particular 
unit every week. Phone calls did not 
seem to get results, so I took the fore- 
man of the cleaning crew and called on 
the manager of this plant. Of course, 
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he maintained that it was not his plant 
that was discharging the glass—until 
we convinced him by showing him sev- 
eral pieces of broken bottles with the 
dairy name. This man was still not 
convinced that this was possible for 
when the plant was constructed con- 
siderable money had been spent in 
building concrete sumps for the spe- 
cific purpose of trapping this broken 
glass. Hie then called in the plant 
superintendent to verify this fact and 
prove that we must be wrong. When 
the plant superintendent was asked 
how frequently these sumps were 
cleaned he did not know, and when 
asked to be shown these structures he 
and another employee spent about an 
hour trying to locate them. The sumps 
were there and they were of ample 
size so that normally they would have 
done a good job—but both units were 
so full of glass that it was difficult 
for the waste water to pass through the 
tanks and, of course, all the surplus 
glass passed along with the water into 
the sewer. Other instances of similar 
nature could be cited to show that all 
these various protective regulations 
and devices are of little or no help un 
less constant inspection is made to see 
that the protection is sufficient and 
functioning at all times. 

Mr. Berrigan describes several acei 
dents, some of which resulted in con- 
siderable property damage and loss of 
life. Human nature being what it is. 
there probably never will be a time 
when accidents will not develop. It is 
true, however, that careful supervision 
and thorough training of employees. 
together with proper protective equip- 
ment, should greatly reduce these 
losses. It is not likely that any sewe: 
system of any size today is entirely free 
from gasoline fumes, regardless of 
every reasonable precaution on the 
part of persons responsible for these 
sewers. 

A few years ago a crew was making 
an inspection of an inverted siphon 
that passed under a stream flowing 
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The 


had become partly plugged and 


through the center of Sy racuse 
siphon 
the crew had been instructed to correct 
the situation. The 


man in charge o 


the crew 


was an old-time, well qualified 


had 
iction of the system, during 
had died 
from gases in a deadend manhole He 
at if a flame was put out by 


a manhole it was a good plan 


ym man and worked on 


‘h time two engineers 


knew tl 
It 


tay 
Sia) 


out, as there were probably 
In order 


dangerous gases present 
test the siphon manhole before sending 
any one down, he had the cover pulled, 
carefully lighted a 
paper and dropped it into the 
hole. He proved that there 


deadly gases present, but he singed his 


then very news 
man 
were no 
mustache, eye brows, and hair on his 
hands 


rasoline 


from the back fire caused by the 
vapors present. Fortunately, 
no other damage was caused and you 
that neither 


any of his crew ever tested for gases by 


nay be sur this man no 


that method again. 
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The writer thoroughly agrees with 
Mr. Berrigan in his conclusions. Al- 
together too little effort is made by 
communities to maintain their 
sewer lines and systems at peak operat- 

Too 


one inspects the sewers is 


most 


ing condition. often the only 
time any 
when there are complaints because of 
backing up in cellars, odors, or some 
This situa- 
not so much because 


other unusual condition. 


IS generally 


tion 
of neglect of these sewers by the re 
sponsible parties as it is that they do 
not have sufficient funds to carry an 
to do this 


job the way it should be done. 


organization large enough 

Even when funds are available this 
work often is given to unskilled men 
best, it is a dirty job. 
Proper sewer maintenance is an activ 


because, at 


ity that should be as well provided for 
as street repairs or street cleaning, and 
that under- 
stands the problems from an engineer- 


should have supervision 


ing as well as a practical viewpoint. 


WATER CONTROL GLOSSARY 


STILL AVAILABLE 


Copies of the ‘*Glossary—Water and Sewage Control Engineering’’ 
Fed This joint publication of 


still available from the ration office 
American Publi Association, the American 


Feder Health 


ety of Civil Engineers, and the American Water Works Association 


ation, the 


vides an authoritative reference for the termi 


nology of the water and 


» control engineering fiel 


very short supply, are priced at 
exhausted 
are priced at $1.00. 


bound which are in 
will be filled as 


copies, still in fairly plentiful supply, 


copies 


received until the stock is 


Orders for the ‘‘Glossary’’ should be sent to 
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CHAMPAIGN, IL! 


iv 
| 
j 
are 
| the 
| 
iro 
it} l 
2 OO: o 
’aper-bound 
Paper-boun 
DING 


It is the intent in this paper to cover 
in part the author’s experiences with 
sewage treatment plant equipment, 
dealing principally with well-known 
and tried equipment having broad cov- 
erage and large usage. New and rela- 
tively untried equipment will be only 
briefly touched upon. In any event, 
it is impractical in a paper such as this 
to cover all developments. 

A discussion such as this must be 
colored by individual experiences, and 
any conclusions expressed mmust be 
weighed accordingly. The character- 
isties of sewage and of the materials 
removed from sewage vary so widely 
from time to time and from place to 
place that individual experience with 
any particular piece of equipment may 
range from highly satisfactory to un- 
workable. 

It is the designing engineer's aim to 
procure equipment that will operate 
with economy, satisfaction, and long 
life. The manufacturers are also seek- 
ing the same results; but they are in a 
highly competitive field, and unless the 
plans and specifications are carefully 
drawn the client will not always obtain 
the best equipment available. It is 
hoped that this paper and any attend- 
ant disenssion will be helpful toward 
accomplishing the desired goal. 

Reference is made to such publica- 
tions as ‘‘The Sewerage Manual’”’ (1) 
for a comprehensive description of 
sewage treatment plant equipment. 


* Presented at 22nd Annual Meeting, Fed- 
eration of Sewage Works Associations; Bos- 
ton, Mass.; October 17-20, 1949. 
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Coarse Screens 


Operation of mechanically cleaned 
bar racks has frequently been a source 
of difficulties and has resulted in costly 
maintenance. The problems at the 
Chicago Sanitary District, and their 
solution, have been described in detail 
by L. M. Johnson (2). The funda- 
mental principles of design which 
greatly reduce the need for repairs and 
adjustments have been covered by 
Johnson, and are well worth reviewing 
by engineers confronted with the prob- 
lem of designing and specifying me- 
chanically cleaned racks. 

The city of New York has settled on 
a design of rack in which the teeth 
enter the screen bars against the flow 
at the bottom, moving in an upward 
direction with the teeth protruding 
between the bars, carrying screenings 
along the bars and over the top, the 
screenings falling off the ends of the 
bars as the rakes disengage the sereen 
bars. This design was adopted after 
satisfactory results had been obtained 
with equipment of this type at the 
Manhattan grit chamber. The racks 
for the Nut Island plant in Boston and 
the Ashbridges Bay plant in Toronto 
are to be of similar design. 

Experience has demonstrated that 
wear and tear, maintenance, and oper- 
ating costs are almost directly propor- 
tional to the hours of operation. It is 
desirable, therefore, to provide for in- 
termittent operation of the rakes. The 
operation of controls by differential 
head on the rack appears to be a rea- 
sonable and practical method of obtain- 
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the desired results 


The use of 


ential air pressure has proved 


Factory for this service 


Screenings Grinders 


The 


screenings to 


feeding of 
vrinders 
caused difficulties. It 


automatic coarse 
has sometimes 
appears desir- 
able in some cases to discharge the 
screenings upon a sorting table, from 
which metallic 


oved 


screenings can 


and bulky materials can 
prior to grinding. The 
then be fed to the 
within its effective 
For multiple racks in large 


be ren 
grinder at rates 
‘apacity 
installations, the location of a grinder 
at each rack provides ready means for 
control of The 
initial cost of the installation may be 
higher 


grinding operations 
than as if the screenings were 
collected 
conveyor and fed to separate grinders 


from several racks on a belt 
but the operations are under better con 
trol and in the long run have proved to 
be more satisfactory at some plants. At 
saltimore, Md., there are a number of 
nstallations of mechanically cleaned 
racks in which the rakings at each rack 
discharge ti The 


sepa 


a short belt conveyor 
thence carried to a 
rate grinder for each rack 
stallations are reported to work satis- 


factorily and 


rakings are 


These in 


raking 
bulky ma 


manual 
metallie and 


without 


removy al of 


Comminution of Screenings 


Provision has been made at the Hy- 
perion plant in Los Angeles, Calif., to 


discharge all the sereenings from the 


racks to a channel taking a portion of 


Simi- 


el] 
flow to comminutors 


» screenings from the racks at 
’s Nut Island plant will be dis 
of in sewage channels equipped 


‘omminutors 


recently, the Chieago Pump 
Company's comminutors have had con 
petition in this field primarily from a 
cleaned 


The 


combination of mechanieally 


rack and grinder or triturator 
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Worthington comminutor has recently 
been introduced, and other machines 
for cutting up solids in the sewage flow 
have been or are being developed. 


Grit Chambers 


Due to the abrasive character of the 
materials handled and other operating 
conditions, grit chamber equipment has 
been subjected to a high rate of wear 
and The emphasis should be 
placed, therefore, on rugged, durable 
construction with ready means for re- 
placement of worn parts. Renewable 
wearing shoes should be provided on 
the attachments which support the 
chains, flights, scrapers, buckets, stir- 
rers, and other moving equipment in 
the grit channels. The rails subject to 
wear also should be readily replaceable. 


tear. 


Chains should have hardened steel pins 
and be of extra-heavy construction. 
Belt conveyors for transportation of 
grit from multiple grit channels to grit 
washing, storage, and disposal points, 
appear to mainte- 
nance costs than scraper or spiral con 


operate with less 

veyors. 
The grit 

channels at the 


is removed from the grit 
District of Columbia 
Blue Plains plant, by means of inclined 
screw conveyors. This equipment was 
supplied with the thrust 
bearings near the bottom of the grit 
continual 
bearings 


originally 


sub 
lasted 
To overcome 
bearings 
ball-thrust 
the sewage level 


Because of 
grit the 
very short 
this difficulty the 
placed by 


hoppers 
mergenee in 
only a time 
were re 
above 
In addition to elimi 
frequent failure of the 
bearings, much smoother 


operation of these units resulted 


bearings 


nating the 
underwater 


Maintenance and operating costs for 
grit collecting, removal, and washing 
affected both by the 
character of the grit 
the hours of operation. 
Continuous operation may be advisable 
during intermittent 
operation during periods when grit ac 
‘umulates at a] 


equipment 
quantity and 
handled and by 
storn 


flows and 


ww rate 
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The velocity in grit chambers has 
been controlled by the installation of 
various devices including proportional 
weirs, Parshall flumes, and Camp regu- 
lators. In a considerable number of 
the newer plants the use of the Parshall 
flume for both control of water level 
in the grit channels and for measure- 
ment of sewage flow has proved prac- 
tical and economical. Frequently, it 
has been found desirable to provide a 
rate-of-flow indicator at the flume and 
a remote recorder installed in the plant 
office or at other control points. 

The need and extent of facilities re- 
quired for ‘‘washing’’ grit for the re- 
moval of organic materials depends on 
the method available for its ultimate 
disposal. In some plants adequate re- 
sults have been obtained by returning 
the grit as first removed during periods 
of intermittent operation, back to the 
inlet of the grit channels at the surface 
of the flow for a short period before 
finally removing it for disposal. The 
grit is thus washed in the sewage flow 
and after washing is removed for dis- 
posal. 

Other plants are satisfied with the re- 
sults obtained from reciprocating de- 
vices on inclined planes such as that 
used by the Dorr Company in connec- 
tion with its Detritor. Inclined screw 
conveyors (such as are provided by the 
Link-Belt Company at Peoria, Tll., and 
the Chain Belt Company at the Dis- 
trict of Columbia) afford a measure of 
washing action 

The Jeffrey Company, in its ‘‘ Jigrit’’ 
washer, especially developed for scour- 
ing and hydraulie separation of organ- 
ies from grit, utilizes the principle em- 
ployed in cleansing and separation of 
ores. 

The successful operation of mechani- 
cal equipment for removal, handling, 
and washing grit usually involves con- 
siderable care and expense for main- 
tenance work. 

An aerated grit chamber of spiral 
flow characteristics at Columbus, Ohio, 
has been described by Grant (3). Grit 
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is collected in hoppers under the dif- 
fusers and removed by a clam bucket. 
Grit is removed from other smaller in- 
stallations of this type by means of 
water-jet pumps. The possible advan- 
tages of this method of grit collection 
include the elimination of wear and 
tear on mechanisms collecting the grit, 
and production of a clean grit without 
special washing mechanisms. Precise 
control of velocity is not required and 
variations in rate of flow through the 
tank are of little importance. The 
possibilities of using this type of grit 
chamber in conjunction with pre-aera- 4 


tion tanks remain to be explored. : 
Sedimentation Tanks 
Rectangular 


Equipment for sludge collectors in 
rectangular tanks is in a highly com- 
petitive field. For fair competition 
and in order to obtain the best equip- : 
ment available with assurance of satis- : 
factory operation and long life, it is 
necessary to specify the equipment in 
considerable detail. 

It has been found advisable to elimi- 
nate multiple sludge hoppers at the in- 
let ends of rectangular sedimentation 
tanks so far as practical. This has re- 
sulted in the use of cross-colleetors in 
relatively narrow tanks. Chain and 
flight conveyors are normally used for 
this service. Spiral conveyors have 
proved to be adaptable in specific cases. 

Recently, the use of * hunting tooth’’ 
or ‘‘extended life’’ sprockets has been 
given considerable publicity. In ef- 
fect these are designed to double the 
number of teeth on the sprocket and 
to reduce the wear on each tooth by 50 
per cent. It is believed desirable to 
specify sprockets of alloy cast iron with 
a nickel content of 1,00 to 1.25 per 
cent and a chromium content of 0.45 to 
0.65 per cent. The sprockets should be 
chilled to give them a hardened tooth 
surface, 

Jecause excessive chain wear may 
cause excessive sprocket wear, it is ad- 
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0 obtain a rugged, durable ment installed in rectangular primary 
Iiardened steel is recommended sedimentation tanks can be prolonged 
of soft copper-bearing riveted by operating the mechanisms only as 
eut down cha required for a short time before and 


)a minimum and thereby during sludge withdrawal operations 
hain and sprocket wear Rotated slotted pipes provide a 


le to specify the size and imple means for manual control of 
ain desired for any ‘um withdrawal. Where such man 


} 


therwise the pro ial control is too laborious it is possible 
€ various manufacturers to utilize mechanical means. One of 

not be on a comparable basis the simple mechanical skimmers con 
nless otherwise specified, chain at sists of a rotating spiral squeegee, 
‘hments are commonly bolted to part which carries the skimmings up a 
} he flight. Some manufactur launder and discharges them into a 
ers recommend that these attachments scum trough 


This has been adopted 
made to the full depth of the flight 


for the Los Angeles Hyperion primary 
strengthen the flight aga t settling tanks 
There is some evidence tha At the Boston Nut Island plant pro 


hment 3s 


vision is made for conveying the seum 
advisable to 


while still floating on the sewave to one 
1 


than 


“al stee] of not less 


scum storage sump for each of two 
large rectangular tanks 

ess for support of return Short suction lines between the 

sludge hoppers and raw sludge pumps 


} 


ts may be provided with ire desirable 


removable wearing shoes 
into holders holted to the fli 
‘ontact with rails 

and with supportin: At the Chicago Sanitary District it 

e return flight s reported that the equipment in the 


the manufacturers rec ‘ircular sedimentation tanks is spec) 


(ireular 


of ied to withstand the maximum torque 

es to mechanically disenvage ie motor Shear pins are not per 
rom the motor when over mitted. 

es aubatitute The operation of drive units on rails 

ns. The Chieaeo Sanitary 4t the periphery of circular tanks has 

ll eatisfied with the overa been troublesome in the northern states, 


vidual motor zed redu because of ler ‘ing cond 


lectors. wherein al tions 
‘oned th q The equipment in cireular tanks 
torque of " ‘tor, does not have as many moving parts 
must be civ © the 48 that in rectangular tanks, and the 
to selecting ch: ‘oble f maintenance as a rule are 
the maximum torque : ifficult in the ease of cireular 
‘eater than ory tan vever, In some instances, 
me. Particular  attentior lue t lectrolytie action or for other 
ven to possible deflection of reasons, the equipment in cireular 
consequent effe ar tanks has corroded so seriously that 
d hfe of the equipment 
this i it realized A suitable schedule 
f chains, sprockets, of inspection, painting, and other 
and wearing shoes for equip. maintenance and repair work would in 
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most cases assure satisfactory life of 
the equipment. 

In some large circular primary sedi- 
mentation tanks it has been found 
desirable, in order to withdraw reason- 
ably well concentrated sludge, to pro- 
vide automatic programmed intermit- 
tent operation of the raw sludge pumps. 

In large circular final settling tanks, 
it has been found advantageous to in- 
stall supplementary weir capacity in 
addition to that normally available at 
the periphery of the tanks. This may 
be accomplished by the installation of 
a trough within the tank and sup 
ported from the outside wall. 


Trickling Filter Distributors 


There is thought to be little differ- 
ence in performance between the dis- 
tributors discharging with a rain-like 
spray and the conventional rotary dis- 
tributor. However, the driving of 
rotary distributors by electric motors 
may add to the cost of operation, main- 
tenance, and repair as compared to the 
conventional reaction-driven distribu- 
tor. As the latter operates with a head 
of only a few feet at the most, the in- 
clusion of motor drives may seldom be 
justified. 

For distributor arms, it is believed 
advisable to specify genuine wrought 
ron. Supporting tie rods should be 
not less than 1% in, in diameter. 

Four-arm distributors with two of 
the four arms equipped with weir 
boxes on siphonic overflows, provide 
for operation under a_ considerable 
range of flow between minimum and 
maximum 

Aerators 


The problems encountered in air dif- 
fusion have been serious enough to war- 
rant the preparation of a Manual of 
Practice in connection therewith by a 
committee of the Federation. This will 
be ready for publication shortly and 
the subject is so thoroughly covered 
therein that there is no need to include 
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a comprehensive discussion of air dif- 
fusion in this paper. 

The problem of cleaning clogged air 
diffuser plates has led to the develop- 
ment of means for ready removal of 
the diffusers from the tanks. This is 
accomplished by the Chicago Pump 
Company through swing diffusers. 
This same company also stresses the 
efficacy of wide-band aeration and the 
flexibility inherent in the swing dif- 
fuser system, in that tubes can be 
added or removed from each swing dif- 
fuser unit as experience may prove 
advantageous. There also has been de- 
veloped a new light-weight tube con- 
sisting of Saran plastie cord wound 
tightly and closely around a corrugated 
stainless-steel core. A large installa- 
tion of 6,000 tubes at Columbus, Ohio, 
is reported to be very satisfactory, but 
final judgment on the tube must be 
postpened until more operating data 
are available. 

Aluminum diffuser plate containers 
have failed in some notable instances. 


Chlorinators 
The manufacture of chlorination 
equipment has, since World War IT, 


become highly competitive. Engineers 
responsible for preparing specifications 
should become conversant with the 
various types and grades of feed ma- 
chines. It is diffieult under present 
conditions to evaluate the equipment 
of the various manufacturers. The 
situation will probably be clarified as 
the newer machines become better 
known and experience in their opera- 
tion accumulates. 

Substantial savings in cost of chlo- 
rine should be possible in the larger 
plants with automatic programmed 
control of chlorine feed as available in 
some recent models. 


Sludge Digestion Tanks 


Possibly the single greatest difficulty 
experienced with the operation of 
sludge digestion tanks has been in ac- 
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cumulations of masses of relatively in 
ert scum, which render ineffective a 
substantial proportion of the tank ca 
pacity, clog supernatant and overflow 
pipes, and create numerous operating 
problems. It appears that if the scum 
well tank 
liquors, the materials 


is kept mixed with warm 
scum-forming 
will continue to digest and for the most 
part settle to the with the 
sludge. If lubricated by 
excess accumulations of float 


withdrawn 


bottom 
well tank 
liquors 
ing materials ean be 
through piping connections in the up 
per portion of the tank 

Several schemes have been developed 
to meet the scum problem. A _ few 
will be briefly described. In tanks 
equipped with floating covers the Pa 
‘ifie Flush Tank Company recommends 
the installation of a circulation system 
designed to produce a flow and mixing 
action at the center of the tank in the 
vas dome. In theory, scum aceumulat 
ng under the floating cover and outside 
the limits of the gas dome will flow into 
the center and receive treatment 

The Dorr Company recommends in 
stallation of propellor mixers installed 
in the below the 
fixed-roof tanks to mix the seum with 


Where 


particular types of industrial wastes 


scum zone roofs of 


the underlying tank liquor. 


are to be encountered this company has 
recommended mechanical mixers with 
slowly revolving stirring arms passing 
between fixed teeth suspended from the 
roof 

For fixed-roof tanks the author has 
recommended the circulation of liquor 
at relatively high rates, the liquor be 
ing drawn from beneath the senum zone 
and discharged just above the normal 


liquid or seum level. Four discharge 


nozzles are loeated at about quarter 
points in plan and inclined at about 
15°, directed so as to cause a circula 
torv motion in the scum and to bring 


scum not directly under the nozzles 


into the active turbulent mixing areas 


1) 
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Although many installations of fixed 
heating coils placed within digestion 
tanks have given satisfactory results 
over long periods of time, some installa- 
Diffi 
‘ulties have been ascribed to a number 
of causes including inadequate area of 
heating surface 


tions have proved troublesome. 


crusting of sludge on 
the pipes to a degree that their heat 
transference capacity has been so re 
duced that it has become impossible to 
meet the heating requirements, and 
structural failures with collapse of pip- 
ing supports and piping. It is prob 
able, in instances at least, that 
difficulties with inadequate area of 


eating surface have led to erusting on 


some 


the coils 

Beeause of the difficulties 
and 
have developed a variety of means to 
eliminate the heating coils 


men- 
tioned, engineers manufacturers 
External 
heat exchangers have been advanced by 
Direct contact 
combustion heaters have been installed 
in the tanks at the Phila 
delphia Northeast treatment works and 
at Baltimore. The digestion tanks at 
plant in Angeles 
are equipped with mixers in which pro 


several manufacturers. 


digestion 


the I[yperion Los 
vision is made for admission of steam 
for heating purposes into the flow tube 
below the impeller 

Infileo has so-called 
‘Vorti-Flow’’ impeller for installation 
in the scum zone at the center of the 
digestion 


developed a 


tank. Jleating evils are in 
vertical bank which ean 


be withdrawn manhole in 


stalled in a 
through a 
the roof 

By and large the equipment installed 
within digestion tanks prior to World 
War II has not proved very satisfac 
tory. It is hoped that the newer de 
velopments will show longer life and 
better results. Operators are under- 
standably not very happy about clean- 
ng out a digestion tank to make repairs 
on mechanical 


equipment installed 


therein 
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Vacuum Filters 


Considerable trouble and expense 
have been caused by corrosion of 
vacuum filter equipment dewatering 
ferric chloride conditioned sludge. 
Where vacuum filters operate only a 
few hours per day the corrosion does 
not show up for some years: How- 
ever, in larger plants requiring practi- 
eally continuous operation, corrosion 
in the filters of conventional construc- 
tion oceasionally becomes troublesome 
within a few months. It appears ad- 
visable to specify Everdur bronze 
screens, staples, division strips, ete., for 
filters to be used for such service. The 
pipe and fittings between the drum 
compartments and the trunnion con- 
duits should also offer more resistance 
to corrosion than is possible with cop- 
per and bronze construction. The most 
practical and economical system of pipe 
and fittings may still be open to de- 
velopment. However, it would appear 
that plastic materials such as Saran 
or Useolite are suitable. 

Recent developments in the cord- 
and spring-wound filters are promising. 

One of the newer vacuum filters has 
all vacuum piping connections outside 
the filter drum, thus greatly facilitat- 
ing their repair or renewal. 

Experiences in the operation of 
vacuum filters dewatering sludge con- 
ditioned with lime have been described 
in the annual reports of the Minne- 
apolis-St. Paul Sanitary District. Con- 
tinuous washing of the filter cloth is 
reported to be helpful in increasing 
the length of filter runs. 

At the Hartford, Conn., and Crans- 
ton, R. L., sewage treatment plants the 
vacuum filter companies have supplied 
distributors for filter cake on con- 
veyors which rotate against the move- 
ment of the cake. These proved un- 
satisfactory in that they piled up the 
cake to such an extent that jams re- 
sulted. Distributors rotating with the 
movement of the cake proved very satis- 
factory. The blades or wheels should 


be made of a hard alloy resistant to 
wear from abrasion. 


Sludge Driers and Incinerators 


The design of various types of sludge 
drying and incineration equipment and 
appurtenances is subject to continuing 
development and refinement. 

Nichols-Herreschof multiple-hearth 
driers and incinerators have been se- 
lected for the Toronto Ashbridges Bay 
plant on the basis of competitive bid- 
ding with flash driers. When running 
as driers, the burners will operate in 
the upper hearths, which have been 
given added combustion space, and the 
hot gases will be drawn downward 
through the hearths for bottom take- 
off. When running as incinerators, the 
burners will operate in the lower 
hearths and the hot gases will rise in 
the conventional manner through the 
upper hearths. 

The operation of # multiple-hearth 
incinerator at Ashland, Ohio, on in- 
cineration of liquid sludge, has been 
described by Laboon (5). 

For both multiple-hearth and flash 
drier types of equipment, careful at- 
tention must be given to design and 
selection of materials that will give 
reasonable life under the particular 
temperature and service conditions to 
be encountered. Provision must be 
made for renewal and _ replacement 
with reasonable facility of parts sub- 
ject to wear and breakdown. Specifiea- 
tions must be carefully prepared for 
competitive bidding on this equipment 
if the best possible results are to be 
secured, 

Link-Belt Company has developed a 
so-called ‘‘Roto-Louvre’’ drier. One 
unit of this type was added to the Mil- 
waukee, Wis., plant about 7 years ago. 
The Milwaukee plant also employs 9 
direct-indirect rotary driers. 

It is understood that Detroit plans 
the construction of a demonstration 
unit for sludge incineration with ro- 
tary driers. 
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Maintenance 


It is 


lubrication f 


important to provide suitable 
or mechanical equipment 
The manufacturers’ recommendations 
be obtained followed 

until and unless experiences 
the need for 


periodic inspection 


should and re 
ligiously 
demonstrate 
eduled 


prompt 
feetive 


change 
Se} vith 
repair or replacement of de 
parts as needed, and suitable 
protective painting of parts subject to 
corrosion. will prolong the life of the 
equipment 
A chapter 


ual,’’ 1943 


in ‘‘The Sewerage Man 
Edition 1) this 
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be practical in this paper. The small 
booklet ‘‘Sewage Works Maintenance’ 
(2) also contains many practical and 
helpful suggestions for operation and 
maintenance of sewage works equip 
ment 

Miscellaneous 


This paper may well be criticized for 


omission of discussion of sueh equip 


ment as meters, controls, sewage 


pumps, sludge pumps, gas engines, and 
many other items commonly in use at 
sewage 


treatment plants 


the subjects enumerated is of 


Possibly 
each of 
sufficient 


covers importance and scope to 
subiect more idequ ite] than would justify A separate paper 
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DISCUSSION 
By Cuarnes R. Veuzy 
\ rumer, Clarl ind J 4, Consultina Enain Ruffa Vv. 
In the exeellent discussion given by facturers need as much information 


Mr. Flood on the application and oper 


ation of some of the equipment mot 

widely used in sewave treatment he 
has pointed out that his comments 
largely reflect personal experience and 
has inferred that the experience of 


» differed from his own 
cated that a discussion 


might extended to equipment not 
overed by his paper. This discussion 
refers to additional experience with 
some of tl juipment mentioned by 
Mr. Flood and will comment on some 
other juipment 

Perhaps a worthwhile objective of 
these discussions is to encourage fur 
ther discussion on the part of eng 
neers, operators, and manufacturers 


It is obvious that engineers and manu 


as possible from the operators on op 


might be } elpful, 


erating problems. It 


also, to hear from the manufacturers 
regarding some of the problems of 
equipment design, in order that the 
comments and eriticisms of engineers 


and operators mav be as constructive 


as possible 


Screenings Grinders 


It has been stated that the automatic 
feeding of screenings to grinders may 
be troublesome grinder 
serves that this 
difficulty is likely to be avoided when 
there separate grinder for each 
this arrangement, at 
times, may be troublesome. At Buffalo, 


where one 


several sereens, and 


Is 


sereen Even 
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N. Y., it was found that at times of 
storm, and particularly when there 
were leaves on the streets, the screen- 
ings load, even on a single screen, was 
so heavy that it far exceeded the ea- 
pacity of one grinder. From this ex- 
perience it would appear advisable to 
provide means for disposing of sereen- 
ings in some manner in addition to 
automatic feeding to a grinder. If 
the quantities are not too large the 
screenings could be stored temporarily 
and then fed to a grinder at a rate 
not exceeding grinding capacity. 

It appears that there is some virtue 
in feeding screenings manually to a 
grinder. Not only can the rate be made 
to conform to grinder capacity, but it 
is always possible to remove metallic 
objects, large pieces of wood, and other 
material that may either damage the 
grinder or cause trouble at some other 
point in the plant. 

Some engineers and operators object 
to any grinding of screenings, taking 
the position that screenings are a 
nuisance, and once removed from the 
sewage should not be returned in any 
form. It appears that this may be true 
in some plants, but not in all. It is 
suggested that the objective of the de- 
signer should be to dispose of screen- 
ings by the simplest and most economi- 
eal method. As none of the grinding 
or comminuting equipment now avail- 
able will perform a perfect operation, 
it may be advisable in some cases where 
the procedure is easy to dispose of 
screenings without grinding. In other 
plants, where such disposal is more 
difficult, it would be advisable to use 
grinders or comminutors and maintain 
them in the best possible condition so 
as to have a minimum of trouble with 
screenings in other parts of the plant. 


Grit Elevators 


A number of devices have been used 
for elevating grit from grit chambers. 
Where the lift is not too great, screw 
conveyors and reciprocating devices on 
inclined planes have been used success 
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fully. For greater lifts some form of 
bucket elevator is usually used. 

This type of equipment has in some 
cases given trouble and it appears that 
its design should be carefully worked 
out. It is essential that the buckets do 
not become too firmly bedded or buried 
in the grit. It is also necessary that it 
be arranged so that they need not, at 
any point in their travel, be driven 
down into the wet grit. A bucket can 
be lifted vertically a reasonable dis- 
tance through wet sand, but there is 
great resistance to horizontal move- 
ment when a bucket is buried, and it is 
practically impossible to pull any form 
of bucket downward into wet sand. 


Shear Pins 


It is interesting to note that there is 
a tendency to replace the shear pin 
with some other device for protecting 
equipment. Although it is an ex- 
tremely simple device, anyone who has 
had the privilege of starting the opera- 
tion of a treatment plant probably has 
been subjected to the temptation of 
modifying the shear pin just to keep 
the wheels moving. Probably very 
few have successfully resisted all such 
temptations. 

The manufacturer of equipment de- 
signs the shear pin carefully to carry 
the load of normal equipment opera 
tion. In starting operation there are 
numerous factors which may make that 
load heavier than normal. Many times 
this is successfully overcome by inereas- 
ing the capacity of the shear pin. In 
other cases, changing the shear pin 
causes failure of some other part of the 
mechanism. 

In sewage treatment equipment some 
form of protection is essential; there 
are so many places where obstructions 
may occur, not only in starting opera 
tion, but after normal operation has 
been established. It appears that the 
question of the proper type of protec- 
tion might be the subject of an interest 
ing discussion and may be something on 
which designing engineers, both in the 
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consulting office and on the manufac 


turer's staff will have helpful sugges- 
tions 


Meters 


The meter most commonly used in 
flow 
This 
meter was first applied to clear water 
and it 


wel 
velopment 


sewage treatment for measuring 


of liquids is the Venturi meter. 


has undergone considerable de 
for application to sewage 
ind sludge. Some have questioned its 
value, particularly for measurement of 
flow of sludge 

One of the features of the Venturi 
tube considered essential in application 
to clear water, is the piezometer ring 
This feature is troublesome in the ap 
plication to sewage and sludge because 
a pocket for the deposit of 
solids. The 
which the ring is intended to accom 
plish is far when the 
liquid carries solids in suspension, by 
the trouble in keeping the ring clear 
and the actual interruptions in meter- 


it forms 


precision of measurement 


over balanced, 


ing Which may result from clogging of 


the ring and its accessories. A more 
practical arrangement appears to be 
the direct connection of relatively 
large diameter piezometer piping to 


the throat and upstream sections of the 
tube. These connections may be made 
at the ends of the horizontal diameter 
and thus avoid pockets for collection of 
solids or gas 

Another development in the tube is 
in the shape of the throat. In many of 
the earlier applications of the Venturi 
tube in the 


measurement of raw sew 


trouble was encountered from the 


age 
collection of floating material and gas 
at the upstream section of the tube. In 
some cases solids would also colleet in 
the bottom of the tube at the upstream 
section. The first development was to 
A more 
recent development keeps both the in 
vert and 


using an elipt 


build tubes with flat inverts 
straight line 
ally shaped throat 

Is pre bably more difficult to 


crown on a 


Sludve 


meter than raw sewage 


A plezometer 


ring is definitely undesirable in the 
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to sludge. It should be 
born in mind that constant attention to 
the meter is a part of routine opera- 
tion when a Venturi meter is used for 
measuring the flow of sludge. In gen- 
eral, it may be said that the cost of 
such 


application 


attention is not too 
great a price to pay for the value of 
obtaining a reasonable measure of the 
quantity of sludge being handled. 

An interesting application of a dif- 
ferent type of meter for sludge is the 
tipping bucket meter built by W. A. 
Sperry at Aurora, Ill. (1 This form 
of meter is positive, reasonably accu- 
rate, and probably requires less atten- 
tion than the Venturi meter. It oceu- 
pies considerably more space, however, 
and probably would be found practical 
only in the smaller plant. 


continuous 


Sludge Pumps 


Pumping of sludge is another prob 
lem that has taken the time and atten- 
tion of engineers, operators, and manu- 
Although the centrifugal 
pump of the non-clog type is suitable 


facturers 


for handling relatively large quantities 
activated 
sludge or similar material of low solids 
content, it usually is not suitable for 
lower rates of flow or for handling raw 
primary sludge. For these latter ap- 


of sludge, or for handling 


plications, the plunger pump and 
scru-peller pumps have proven more 
satisfactory. It is well known that 


the plunger pump was adapted from 
the contractor’s plunger pump pri- 
marily used for dewatering excava- 
tions. It found, however, 
that for handling sludge a number of 
features required special attention. 
One of the first questions was the type 
The 
ball valve in a chamber with free and 
ample passages unobstructed by fins, 
which would eateh fibrous material, was 
found to be the best type of valve. 
The quick opening cover for the valve 
‘hamber was of course found to be es- 


sential 


Was soon 


and characteristies of the valves. 


Another feature, not quite so obvious 
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perhaps, was the limit on the rate of 
pumping. Some years ago it was not 
uncommon to specify maximum pump- 
ing rates of 200 g.p.m. for a duplex 
pump with 4-in. piping connections. 
At least one manufacturer always in- 
sisted, however, that this rate was too 
high for a pump of this size. This 
point has been generally accepted and 
pumps of this type are now usually 
limited to not over 150 g.p.m. 

In order to obtain an adjustable rate 
of pumping, the earlier designs were 
equipped with adjustable eccentrics so 
that the length of stroke of the pump 
could be changed to vary the rate of 
pumping. There appears to be some 
advantage in maintaining the full 
length of stroke and obtaining varia- 
tion in the rate of flow by changing the 
speed of the pump. This can be ac- 
complished by placing a variable speed 
reducer between the motor and the 
pump. For the lower rates of pump- 
ing, the full stroke results in less slip 
and smoother operation. 

In general, the contractor’s type of 
plunger pump was designed for light 
pressure. This design in many cases 
was found inadequate for pumping 
sludge. Although the static head in 
sludge pumping is usually not great, 
conditions sometimes arise which im- 
pose relatively high heads on the sludge 
pump. It is advisable, therefore, to 
specify that a plunger sludge pump be 
designed for some head considerably 
above the static head required. This 
not only results in a pump suitable for 
the emergency of high heads but it also 
provides a sturdier unit, with corre- 
spondingly less wear and lower main- 
tenance. 

The improvements and changes which 
have been found worthwhile in adapt- 
ing the contractor’s trench pump to 
sludge pumping, have resulted in a 


more expensive pump. The additional 
cost is justified, however, particularly 
in the larger plants where the pumps 
must operate several hours each day. 


Aeration Equipment 


It will be interesting to observe the 
operation of two new devices for apply- 
ing air to sewage in the activated 
sludge process. One of these, made by 
American Well Works and called the 
aerator,’’ accomplishes the mix- 
ture of air with the sewage by the ac- 
tion of a jet of water or sewage ar- 
ranged to entrain the air in the stream 
of the jet. The other device, known as 
the ‘‘impingement aerator’’ and made 
by Walker Process Equipment, accom 
plishes the mixture of air and sewage 
by introducing air at the edge of a 
specially designed plate, against which 
a stream of sewage impinges. Both of 
these devices require a system of piping 
for distribution of air and another sys- 
tem of piping for the distribution of 
sewage used in the jet or impingement 
device. If successful, they will elimi- 
nate troubles which have resulted from 
the clogging of diffusion plates. An- 
other advantage is that the air used 
with this equipment need not be 
filtered. 

There is still room for additional 
discussion on equipment used in sewage 
treatment. Comments on operating 
experience are always helpful. It 
might also be worthwhile to hear from 
the manufacturers on how they have 
solved some of the problems encount- 
ered in designing and building equip- 
ment for sewage treatment. 
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BIOCHEMICAL OXIDATION OF DAIRY 


WASTES. I. 


METHODS OF STUDY 
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Microbial oxidation of dairy waste 
investigated as a possible rapid 
aeration process for the disposal of 


is being 
such wastes The composition of di iry 
wastes varies in total solids from less 
than 1 per cent tec more than 4 per cent 
of that of milk (1), depending on 
waste-saving practices advoeated by 
Trebler and Harding (11 The total 


solids in milk have been reported as 


125,000) p.p.m by Eldridge (2) and 
131,500 p.pam. by Bloodgood 1 

hence, a waste containing 1 per cent 
milk would have about 1.300 p.p.m 
total solids, almost all of which are 


organic solids The constituents of 
whole milk vary within wide limits 

] +); Table I gives the approxin ate 
average composition (11 The fat is 


aeration, 
left are 


during 
constituents 


rapidly coagulated 
and the soluble 


mainly protein and lactose It was 
decided, therefore, that a solution of 
dried skim milk would be suitable for 


preliminary surveys of the activities of 
various microorganisms. Table I in 
ludes the average composition of dried 
skim milk and a synthetic dairy waste 
prepared by dissolving 1 gm. of this 
product in 1 1. of will be 

lid 


that the fat-free organic solids 


water. It 
noted 
and in the skim 
are 830 p.p.m. for the 
for the latter 


has an average 


in the milk Waste 


milk preparation 
former and 874 p.p.m 

A waste of th 
5-day 


type 


about 3 or 4 times as 
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Ac- 
cording to Galligan and Levine (5), 
the treatment of dairy wastes in a dis 
plant designed for municipal 

may 
difficulties. Moreover, many plants are 
in communities without facilities for 
treatment. The high oxygen demand 
and ready biochemical availability of 
the protein and carbohydrate of milk 
indicate the desirability of developing 
an aerobic treatment specifically de 


great as that of domestic waste. 


posal 


seware cause severe operating 


signed for milk wastes In this in 
vestigation, the ability of various or 
ganisms to alter the B.O.D. under 


aerobie conditions was followed by de- 
termining changes in individual con- 
stituents of the waste. Thus, the utili- 
zation of the organic constituents for 
synthesis of cell substance or their 
partial or complete oxidation could be 


TABLE I.--Average Composition of Milk 


and Dried Skim Milk 


Solution 
Containing 


W hole 

Constituent Milk | Milk 0.1% 
| o | (4% 1% | Dried 
Milk Skim 
(p.p.m.)| Milk 
| 
Fat 3.0 0.9 390 
Protein 3.2 36.9 320 364 
Lactose 5.1 50.5 510 505 
Ash 0.7 8.1 70 81 
Tot al Solids 12 1,200 

Organic Solids 12.2 SS.3 1,2% 
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followed. The changes in oxygen de- 
mand due to lactose, protein, and non- 
pfotein nitrogenous substances could 
be followed, as well as the total oxygen 
demand and pH. The methods used 
and their application to the problem 
are presented. 
Methods 
Chemical Oxidation Demand (C.0.D.) 


A rapid chemical method developed 
by Eldridge and associates (3) and 
hitherto unpublished has been applied 
in this study. They condueted B.O.D. 
tests on fresh and fermented waste pre- 
pared from skim milk, with the results 
shown in Figure 1. On fresh wastes, 
the C.0.D. was essentially the same as 
the 20-day B.O.D. The rate curve of 
the fermented waste differed from that 
of the fresh waste. The C.O.D..ap- 
peared to be comparable to the point 
on the curve where second-stage oxida- 
tion had taken place. Eldridge has ob- 
tained \additional data showing that 
with milk wastes, the suggested C.O.D. 
test appeared to give more consistent 
and reliable results than the 5-day 
3.O.D. test. Table II gives results ob- 
tained in the laboratory on freshly pre- 
pared solutions. The C.O.D. shows 
good agreement with the 20-day B.O.D. 
for the milk products tried, but no 
comparison exists between the 5-day 
B.O.D. and 68 per cent of the C.0.D. 
The need of a rapid chemical test that 
gives reproducible results comparable 


° 
° 
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@ FERMENTED WASTE COD 
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BIOCHEMICAL OXYGEN DEMAND, PPM 


INCUBATION, DAYS 


FIGURE 1.—B.0.D. rate curves of fresh 
and fermented skim milk (see text). 
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TABLE II.—-Comparison of (Oxygen Demands 
of Solutions Determined Chemically and 
Biologically 


C.0.D. 
Type of 
Solution 


Total 20-day 5-day 
Skim Milk 
Lactose 516 351 519 431 
Casein Hot 412 639 327 


to those of the B.O.D. test is generally 
recognized, and methods have been re- 
viewed by Rhame (8) and Ingols and 
Murray (6). The fairly homogeneous 
character of dairy wastes permits the 
use of a chemical method, with satis 
factory results. Therefore, the data 
herein are reported as the chemical 
oxygen demand, which may be con- 
sidered for general purposes as the 
2C-day B.O.D. Details of Eldridge’s 
chemical oxidation method, which is a 
modification of Rhame’s chromic acid 
method, are as follows: 


Reagents: 1. Dichromate oxidizing 
agent is prepared by dissolving 2.5 gm. 
of potassium dichromate in a mixture 
of 500 ml. each of concentrated sulfuric 
acid and 85 per cent orthophosphorie 
acid. Triturating the dichromate with 
small quantities of the orthophosphorie 
acid aids solution. The oxidizing 
agent is filtered through glass wool be- 
fore it is used. 

2. Potassium iodide solution is made 
by dissolving 55.3 gm. in 200 ml. of 
water. 

3. Sodium thiosulfate, 0.05 normal, 
is prepared by dissolving exactly 12.41 
gm. in water and making up to 1 liter. 

4. Soluble starch solution. 


Procedure: 1. Place exactly 50 ml. 
of the dicromate oxidizing solution in 
a 500-ml. Phillips beaker. 

2. Transfer 5 ml. of the waste sample 
to the beaker 

3. Place the beaker on a hot plate 
and suspend a thermometer in the flask 
so that it does not touch the bottom. 
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4. Heat uniformly ; a temperature of 
165° to 170° C. should be reached in 
5 to 6 min 

5. Immediately remove the beaker 
from the heat, remove the thermometer 
and cool the flask. Cooling to room 
temperature should take abont 5 mi: 

6. Add 200 ml. of distilled water t 
the beaker and again cool to room ten 
perature in a water bath 

7. Add 10 ml. of potassium iodid 
solution and titrate immediately with 
the 0.05 N thiosulfate solution, adding 
starch near the end pot The color 
change is from dark blue to pale blue 
green 

8 A blank determination using 5 ml 
water is run at the same time All 
determinations are made in duplicate 

9 Total oxygen demand, in p.p.m., 
is equal to 80 times the differenee in 
ml. used by the water blank and sam 


ple. The eal ulations are as follows 


0.05 XS 


In which D is the difference in reading 
between the blank and the sample 
0.05 is the normality of the thiosulfate 
used: § is the milli-equivalent of oxy 
ven: 5 is the volume of sample taken; 
and 1,000 is the conversion to one liter 


viving milligram per liter or p.p.m 


I actose 


The procedure for determining the 
oxygel demand due to lactose is essen 
tially the micromethod of Stiles, Peter 
son, and Fred (10) adapted to this 
study as follows: Place exactly 15 ml 
of waste solution in a 25-ml. volumetric 
flask and neutralize to phenolphthalein 


Add 1 ml. of solution containing 335 


per cent basic lead acetate and shake 


Remove excess lead by adding 3° ml 


of solution containing 10 per cent d 
sodium phosphate, mix thoroughly 
and make up to volume. Allow co 
agulum to settle. Pipette 5 ml clear 


supernatant liquid into a 50-ml. test 


STRIAL WASTES March, 1950 
tube, add 5 ml. microreagent,* stopper 
with loose-fitting cork, and heat in a 
boiling water bath for exactly 15 min 
Cool rapidly, add 5 ml. N sulfurie acid, 
shake, and after standing for 1 min 
titrate with 0.005 N sodium thiosulfate, 
using starch as an indicator. A similar 
determination is made on a_ water 
blank. The difference in the two read- 
ings is an indieation of the amount of 
reducing sugar present, and the lactose 
value in p.p.m. is obtained from a 
graph prepared by using known 
amounts of lactose hydrate. The ma 
jor ingredient of the unfermented syn- 
thetic waste used in these studies is 
lactose, amounting to 50 per cent of 
the total solids. Therefore, in a solu 
tion containing 1 gm. of skim milk per 
liter, 500 p.p.m. lactose hydrate is 
present. The complete oxidation of 
this lactose would require 561 mg. of 
oxygen, or 561 p.p.m This gives a 
theoretical factor of 1.123 for obtain- 
ng the oxygen demand of lactose, the 
same as that obtained by the chemical 
oxidation test. Thus, that part of the 
oxygen demand due to the sugar can 
be calculated after the amount of sugar 
present in the waste is determined 


Protein 


The procedure for determining the 
oxygen demand due to protein is based 
on that of Robinson and Hogden (9), 
who determined the protein content of 
blood serum. The intensity of the 
biuret color is measured at a wave 
length of 560 millimicrons, and the pro- 
tein content is obtained by comparison 
with a reference graph 

Place 40 ml. of the sample in a 
entrifuge tube, add 2 ml. of trichloro- 


* Microreagent: Dissolve 40 gm. anhydrous 
sodium carbonate n 400 n warm water 
Now dissolve 5 gm. copper sulfate and 7.5 


rm. tartaric acid in about 150 ml. water and 


idd_ to sodium earbonate solution with 
stirring In 250 ml. water, dissolve 10 gm 
asium iodide, 0.7 gm. potassium iodate, 


ind 18.4 gm. potassium oxalate; then add the 
mixture to the alkaline copper solution, cool, 


ind dilute to 1 liter. 
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acetic acid solution containing 2 gm. 
of acid, mix, and place in a water bath 
at 60° to 70° C. for 5 to 10 min. Cool 
in water bath and centrifuge for 15 
min. at 2,500 r.p.m. (In the equip- 
ment used, this was a relative cen- 
trifugal force of 1,700.) Pour off the 
supernatant liquor. Add 5 ml. of 3 
per cent sodium hydroxide to the co- 
agulum and dissolve the protein, using 
gentle heat if necessary. Add 35 ml. 
of sodium hydroxide solution; add 1 
ml. of 20 per cent copper sulfate so- 
lution, stopper, and shake vigorously 
for 1 min. Let stand for 1 hr.; cen- 
trifuge about 10 min. to pack the pre- 
cipitate, then filter the supernatant 
liquid through a sintered glass filter 
of medium porosity, colleeting the clear 
filtrate in a dry tube. Using a 60-mm. 
cell, determine the density of color 
spectrophotometrically at a wave length 
of 560 millimicrons. Convert the read- 
ing to protein value by means of a ref- 
erence graph (Figure 2), in which the 
density values are related to my. of 
protein per liter (p.p.m.) when using 
a 40-ml. sample. 

In establishing the reference graph, 
1 gm. of dried skim milk was dissolved 
in 500 ml. of water. The proteins 
were precipitated in a 5 per cent con- 
centration of trichloroacetic acid, 
centrifuged, and collected on a sin- 
tered-glass filter. The proteins were 


PROTEIN, PPM 


1 
40 20 30 40 50 


DENSITY READING 


FIGURE 2.—Relationship between milk 
protein and biuret density values, as meas- 
ured spectrophotometrically at 560 millimi- 
cron; volume of waste, 40 ml. 


dissolved with 3 per cent sodium hy- 
droxide and made up to a liter volume 
with the alkali solution. Different 
amounts of this stock solution were 
transferred to large centrifuge tubes 
and made up to 40-ml. volumes with 
3 per cent sodium hydroxide. The 
blue color was developed and filtered 
as above, and the density determined 
on the spectrophotometer. The nitro- 
gen contents of these blue biuret so- 
lutions were determined by micro- 
kjeldahl method, and the protein was 
estimated by the factor 6.25. The val- 
ues were plotted as shown in Figure 2. 
The amount of oxygen required for 
the oxidation of protein was deter- 
mined by the proposed C.O.D. method 
on solutions containing known amounts 
of commercial casein, protein coagu- 
lated from casein, and protein coagu- 
lated from skim milk. The results 
ranged from 1.41 to 1.44; the average 
was 1.42. In the synthetic waste so- 
lution containing 356 p.p.m. protein, 
the oxygen demand was caleulated to 
be 505 p.p.m. 


Nonprotein Nitrogenous Compounds 


Protein determinations made di- 
rectly on the fresh waste without first 


coagulating the protein gave values” 


much higher than the protein in the 
waste. As lactose was the other major 
ingredient in the waste, a study was 
made to determine its effect on the 
protein reading. To different amounts 
of casein solution, increments of lac- 
tose solution were added. Sodium hy- 
droxide was added to give a concentra- 
tion of 3 per cent in the final 40-ml. 
volume. The blne color was developed, 
and the apparent protein values were 
obtained from Figure 2. Increased 
values were obtained with increments 
of lactose in each concentration of pro- 
tein. The corrections applied when 
lactose was present are given in Figure 
3. Thus, if 125 p.p.m. lactose was pres- 
ent, 70 p.p.m. was deducted to correct 
for the sugar. An estimation of the 
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ACTOSE. PPM 
FIGURE 3.—Correction values for 


biuret-protein values when lactose is pres- 
ent in the solution. 


substance was 
obtained in a 20-ml. sample to 
20 ml. of 6 per cent sodium hydroxi«d 
were added, and the blue color de 
veloped The 


was mad and then the protein found 


» eorrection for lactose 


DY oavulation was subtracted, lea 
ng an approximate value for the non 
rotein nitrogenous fraction 

This fraction may be considered es 
sentially as including products of 
proteolysis, such as peptides, which 
vive a color with the biuret reaction 


and are closely related to proteins 
Therefore, the same conversion factor 
for protein, 1.42, has been used to 
‘aleulate the oxvgen demand of this 


fraction 


Other Substances 


The sum of the oxygen demands of 
the lactose, protein, and nonprotein 
nitrogenous compounds is usmally less 
than the total oxygen demand. In 
fresh synthetic waste, the difference is 
small, but as the material is acted on 


by the microorganisms the difference 


becomes greater This fraction in 
cludes the oxygen required to oxidize 
nonnitrogenous cell substances syn 
thesized | the microorganisms; prod 
ucts of lactose breakdown, such as 


acids; and free amino acids that do not 


rive a n the biuret reaction 6 
well ot r miscellaneous products ot 
the organisms 
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Experimental Results 


Several 400-ml. portions of a solu- 
tion containing 1 gm. dried skim milk 
per liter were distributed in a number 
of 500-ml. gas washing bottles having 
fritted-glass discs. After steam sterili 
zation. each bottl was inoculated with 
20 ml. of a desired eulture grown for 
about 65 hr. in ¢ 


i shallow layer of a 
il 


k solution. These 
bottles were kept at room temperature 
and aerated at the rate of 400 ml. of 
filtered air per minute. Silicone anti 
foam was added, and the exit tube of 
each aerator was connected to a sterile 
flask to collect any escaping foam. At 
24-hr, intervals, a complete unit was 
removed for analyses. The solution 
was made up to volume, and passed 
through glass wool, and the necessary 
amounts were removed for sugar and 
iid determinations. The insoluble 
material adhering to the glass wool 
and to the aerator was dissolved with 
sodium hydroxide and, after the ex- 
cess caustic was neutralized with sul- 
furic acid, was added to the remainder 
of the solution. The protein analyses 
and C.O.D. tests were made on this 


solution Three series of flasks were 
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AERATION, HOURS 


CHEMICAL OXYGEN DEMAND, PPM 


FIGURE 4.—Changes in the proportion 
and in the composition of dairy waste 
caused by the aerobic action of B. poly- 
myxa. Areas between the curves represent 
the chemical oxygen demand of the ingre- 
dients; that of the whole waste is repre- 
sented by the total area. 
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prepared and inoculated with Bacillus 1200 T T 
polymyzxa, Saccharomyces fragilis, and 

a small rod isolated from cow manure. 

The action of each organism on the AP 
constitutents of the waste as measured 
by the oxygen demand over 96 hr. of i | ' 

NPN 


aeration has been plotted. 

B. polymyxa (Figure 4) was se- 
lected because of its great proteolytic 
activity. This action was confirmed on 
this waste, in which only about 15 per 
cent of the proteins still remained after 
18 hr. Disappearance of lactose was 
also rapid. The pH at this time was 
5.2, but reached 5.8 at 96 hr. The 
total oxygen demand, however, had 
decreased only about 21 per cent in 
48 hr. and 37 per cent in 96 hr. Al- 
though the original ingredients of the 
milk had disappeared to a great extent, 
the action was primarily hydrolytic, 
as significant portions were found in 
the nonprotein nitrogenous fraction 
and in the fraction consisting of acids 
and other metabolic products, 

S. fragilis acted somewhat differ- 
ently, as seen in Figure 5. The protein 
fraction remained fairly constant, be- 
ing converted to cell substance, as 
evidenced by the vigorous growth. 
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PROTEIN 


CHEMICAL OXYGEN DEMAND, PPM. 


AERATION HOURS 


FIGURE 5.—Changes in the proportion 
and in the composition of dairy waste 
caused by the aerobic action of the yeast, 
S. fragilis. Areas between the curves rep- 
resent the chemical oxygen demand of the 
ingredients; that of the whole waste is rep- 
resented by the total area. 
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1@] 24 48 72 96 
AERATION, HOURS 

FIGURE 6.—Changes in the proportion 
and in the composition of dairy waste 
caused by the aerobic action of a coli or- 
ganism. Areas between the curves repre- 
sent the chemical oxygen demand of the 
ingredients; that of the whole waste is rep- 
resented by the total area. 


Lactose was utilized fairly readily, and 
the nonprotein nitrogenous fraction re- 
mained small. Other substances were 
produced, and the pH decreased from 
5.7 to 5.8. The total oxygen demand 
had been decreased 26 per cent in this 
experiment. If the protein were con- 
sidered as one-half the yeast cell (7) 
and mechanical means of removing the 
yeast were used, the expected reduction 
in oxygen demand would be about 70 
per cent. In other experiments, tests 
made on the supernatant liquid after 
centrifuging showed a reduction of 
about 75 per cent in C.O.D. 

The third series of aerators were 
inoculated with a small rod isolated 
from cow manure, tentatively identi- 
fied as of the coli group. As shown in 
Figure 6, there was little change in the 
total oxygen demand, although the pro- 
tein and lactose were attacked. At 48 
hr., most of the protein had disap- 
peared, but the nonprotein nitrogenous 
fraction had increased; more than 50 
per cent of the lactose had been con- 
verted to other substances, At 96 hr., 
there occurred a slight decrease in 
oxygen demand, accompanied by an 
increase in protein. 
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Discussion 


In a search for organisms and condi- 
tions that will decrease the oxygen de 
mand of diluted dairy waste, it is de 


sirable to determine rapidly the con 
and the oxygen 
addi 
The 


chemical methods used in these studies 


stituents of the waste 


these constituents in 


demand of 
tion to the total oxygen demand 


y rapid and reproducible, and 
therefore can be used to follow a rapid 
aeration process. They can determine 
changes in individual ingredients and 
their utilization for synthesis of cell 
substances, or their complete or partial 
oxidation 


The 


waste 


dairy 
op 


pollution effect of the 

be obtained by the C 
test, but the proportional amount con 
tributed bv the the 


must be determined separately 


may 


ingredients of 
waste 
\ decrease in lactose may cause a de 
crease in total oxygen demand if the 
sugar is oxidized, or little change may 
oceur if it is converted to other prod 
nets of similar oxygen demand or if it 
is used for protein synthesis Ideally, 
lactose or its derivatives should be com 
pletely oxidized to carbon dioxide and 
water. In the same way, the protein 
of the milk may be oxidized to different 
degrees, and the nitrogen used to syn 
protein. It may be hydro 
ut altering its effect on the 
oxygen demand of the waste 

The ideal 


iste with 


thesize cell 
lyzed withe 
tota 
exist il 


condition would 


milk w its soluble constituents 


if the C.O.D. of the waste and its 
gredients would converge to zero in 
relatively few hours This ean only 


be approached, as residual ct 
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stance itself has an oxygen demand. 
Therefore, it becomes necessary to es- 
tablish conditions that will oxidize 
much of the waste solubles as com- 
pletely as possible without the produc- 
tion of other soluble products such as 
lactie acid, In addi- 
tion, the soluble products not oxidized 
must be converted to an insoluble form, 
cell which can be 
removed from the solution, 
an effluent of low oxygen de- 
The methods proposed offer a 


amino acids, ete. 


such as substance, 
readily 
leaving 
mand, 
means for following these changes. 


Summary 


Methods are given for following the 
changes in oxygen demand of the major 
dairy protein 
during rapid aeration. 


ingredients ot waste 
and lactose 

A rapid chemical oxygen demand 
C.O.D.) test giving consistent results 
with dairy wastes is deseribed in detail. 

Applications of these methods to the 
biochemical of 0.1 per cent 
skim milk by three organisms for 96 


oxidation 


hr. are presented 
The used 


polymyxa, Saccharomyces fragilis, and 


organisms were Bacillus 


a coli organism 
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INDUSTRIAL WASTE TASK 


The Water Pollution Control Advis- 
ory Board, at a meeting in Cincinnati, 
Ohio, January 10-11, 1950, adopted 
in its entirety a proposal by Public 
Health Service officials to form a Na- 
tional Technical Task Committee on 
Industrial Waste. The proposal was 
submitted by C. E. Schwob, chief of 
the Division of Water Pollution Con- 
trol, and L. F. Warrick, chief of the 
Division’s Technical Serviees Branch 

The task committee would act as co- 
ordinating agency for a number of 
major industrial groups composed 
of industries having allied interests. 
Each group would consist of represent- 
atives from individual industries. As 
contemplated, the task committee 
would consist of about 25 persons, but 
the industrial sub-committees would 
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9. Robinson, H. W., and Hogden, C. G., 
‘*The Biuret Reaction in the Determi 
nation of Serum Proteins.’’ Jour. 
Biol. Chem., 135, 707 (1940). 

10. Stiles, H. R., Peterson, W. H., and Fred, 
E. B., ‘‘A Rapid Method for the De- 
termination of Sugar in Bacteria) Cul 
tures.’’ J. Bact., 12, 427 (1927). 

11. Trebler, H. A., and Harding, H. G., ‘‘In- 
dustrial Wastes... Dairy Indus- 

try.’’ Ind. Eng. Chem., 39, 608 


contain **150 to 200 of the best tech- 
nical minds in the country.’”’ 

Functions of the task committee, in 
line with the Board’s previously an- 
nounced stand that the solution of in- 
dustrial waste problems is primarily 
the responsibility of industry, would 
include: inventorying, appraising, co- 
ordinating, and promoting research 
and developmental work on treatment 
and control of industrial wastes ; stimu- 
lating close working relations on tech- 
nical phases with industry and with 
Federal, State, and local governmental 
agencies; and disseminating informa- 
tion on progress made in industrial 
waste pollution control. The Public 
Health Service would assist the com- 
mittee in the role of a clearing house 
for industrial waste problems. 
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CHARACTER OF WASTE OIL EMULSIONS * 


By Davin MILNE 


Chemical Engineer, Production Engineeri» 


This dise is confined to a few 


USSION 
observations om some of the 
onsidered in breaking thi 
pro 
ies. It is limited, there 


used in metal 


of emulsion 
mulsions in which oil is dis 


water by means of some 
ng agent 
proceeding directly to the 
leration of breaking of emulsions 
it might be worthwhile to review a few 
he characteristics of emulsions and 
some of the methods by which they are 
formed. From this basic understand 
ing it may by possible to point out cer 
esses in the emulsion system 
that by 


attack on certain points 


tain weak? 
and to show concentrating the 
the emulsion 


might be broken quite readily 


Types of Emulsifiers 


first place, an oil-in-water 


mulsion must contain three compon 


dispersed phase oil some 
external 


The emul 


if agent, and the 


in this case water. 
lent almost entirely for 


depen 
stability on the type of emulsifying 
t used Therefore, the emulsifier 
the most in 

the system. The 
auvents used it the 


Ions are 


in-water emuls 


tion, General Motors Corp., Detroit, Vich. 
$4. An anion active agent, such as a 


Few of the emulsions encountered in 
pre- 
pared by means of imparting a simple 
lectrical charge to the surface of the 
oil droplets 


metal working practice will be 


This type of emulsion is 
quite commonly found in powerhouse 
the steam 
returning to the power plant is fre 
with 


practice, where condensed 
ontaminated 
oil. In 

type of 


juently emulsified 


lubricating some cases 


might be de- 
scribed as one using a soap type emulsi- 


iyvying agen 


even 


this emulsion 


t, if the lubrieating oil con- 
matter free 
due to water 


tains saponifiable and 


alkali is present boiler 
‘arryover. 

It is not likely that metal working 
emulsions .will be prepared with the 
natural agents as due 
mainly to their cost and general un- 
suitability for the These 
which include the natural 
such as karaya and arabic), the 
and the proteins, find their 
greatest use in food products, cosmet 
A somewhat 
occurs in the 


emuisiiers, 


purpose 
emulsifiers, 


starches 


ies, and similar products 


S milar situation case of 
the clay type emulsifiers, and in gen 
eral it will be found that the emulsify- 
ing agents used for 


the 


anion active agents. 


netal cutting oils 
will come 


under classification of 


fall into four 
lasses according to their fun- 


These agents normally 


aistinet 


damental chemical composition as fol- 


sodium or potassium soaps, 


are salts of fatty acids, such as 
palmitic, or stearic 


The soaps produced by reacting 
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the amino compounds, such as trietha- 
nolamine, with the fatty acids. 

3. The sulfated oils and alcohols, 
such as Duponol and Orvus. 

4. The sulfonated aliphaties and aro- 
matics, such as Santomerse, Aerosol, 
and Alkanol. 


The choice of any particular emulsi- 
fying agent for use with the cutting 
oils will depend to a great extent on 
the economies of the situation, and in 
general the sodium soaps are most fav- 
orably considered for this use. Where 
hard waters must be used in the prepa- 
ration of the emulsion, the need for 
some degree of calcium tolerance may 
dictate the use of the sulfated or sul- 
fonated materials to prevent break- 
down of the emulsion during mixing. 
It should be pointed out that the soaps 
produced from the monovalent alkali 
metals and ammonium will produce the 
oil-in-water type of emulsion, whereas 
the soaps produced by the polyvalent 
metals such as calcium or aluminum 
will produce the water-in-oil type of 
emulsion. 

From the foregoing it is obvious that 
the most important link in the emulsion 
chain is the emulsifying agent, and it 
is logical to conclude that any attempt 
at breaking the emulsion should be 
directed towards destroying the ability 
of the agent to emulsify. The point 
of direct attack, then, is the emulsify- 
ing agent, in whatever position it may 
occupy in the emulsion system. As it 
has been indicated that the emulsifier 
is concentrated at the oil-water inter- 
face, the breaking of the emulsion will 
be coneerned with certain activities, 
physical or chemical, which take place 
on the surface of each oil particle sus- 
pended in the emulsion. It might be 
of interest to examine the nature and 
extent of this oil-water interface. 

Work done by various investigators 
(1) (2) (3) has indicated that the 
average drop diameter of an oil par- 
ticle suspended in water is of the order 
of 5x 10° em. Using this as a start- 
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ing point, it can be calculated that the 
average drop volume would then be of 
the order of 6 X 10°"* ¢.c., and that the 
average area of the drop surface would 
be approximately 8 x 10° sq. em. 
Therefore, 1 ¢.c. of an oil to be emulsi- 
fied in water is capable of producing 
over 15,000,000,000,000 droplets with a 
total surface area of about 130 sq. ft. 

Consider a cutting oil produced in 
the ratio of 1 part of oil mixed with 19 
parts of water to form 20 parts of 
emulsion. One teaspoonful (8 ¢.c.) of 
this material would have an oil sur- 
face area exposed to the water outer 
phase of approximately 520 sq. ft. A 
gallon of this emulsion would present 
an oil surface area of almost 6 acres, 
and a 1,000-gal. tank would offer about 
10 sq. mi. of oil surface area. 

The theories advaneed for the mech- 
anism of emulsion formation are many 
and varied, and need not be considered 
here, but it is now generally accepted 
that the emulsifying agent in these 
systems is somehow concentrated at 
the oil-water interface. If we assume 
that the emulsifying agent used in the 
above illustration was present at a con- 
centration of 5 per cent of the oil, then 
in a 1,000-gallon tank of emulsified oil 
we would have about twenty pounds of 
soap. This quantity of soap, in order 
to perform its emulsifying function, 
would have to be spread over the entire 
ten square miles of surface area of oil 
exposed. Consideration of the tre- 
mendous surface areas contained within 
such a small volume, and of the small 
amount of emulsifying agent needed 
to form a stable emulsion, will give 
some appreciation of the magnitude of 
the problem. 


Physical Breaking Methods 


The breaking of emulsions may be 
accomplished in several ways, depend- 
ing on the type of emulsion. Methods 
for breaking may be described under 
two headings—physical and chemical. 
Under the general physical methods 
available are: 
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which charged 
in the 


(3) droplets usually possess a negative 


1. Electrical, 
imraersed 


in 


plates are system 


charge and are attracted to the posi 
tive plate, where the charge is removed 


the droplets combine, and the oil floats 
to the surface 


2 Temperat ure change 


Boiling the 
to 
breaking 


Emulsion may also be broken by freez 


has been resorted Ire 


emuision 


quently as a means for 


ing. 
3. Addition of 
} 


perse ad p! 


ulsions this would 


of the dis 
In the case of ‘*soluble’’ 


lve addi 


ive 


an excess 
ase 
oil en inv 
tion of more of the 

4. Distillation of the 


from the water by distilling off the 


‘soluble’? oil 
Separation 

oul 
water phase 
9. Centrif Emulsions 


». ler uring 


be 


An example of this would be 


may 
sometimes separated in a eentri 
fuge 
eream from milk 

through sub 
to high fre 
This method 
emu! 


The 


re 


the separation of 

6. Ultras ¢ vibration 
jection of the emulsion 
vibration 
both to 


break 


queney sou d 


has been used prepare 


and to emulsions 


| 


methoe comparatively new and 
quires further study 


Ag tation 


broken simply by 


be 
agitation 


of 


Emulsions may 


vivorous 


as, for example, in the formation 


butter 


‘iltration through adsorbent me 


Emulsions may sometimes b 


broken and the oil, phase removed by 


filtration through materials such 


as 
eoke or diatomaceous earth 

» Addition of a liquid in which bot} 
phases are soluble 


10. Sedimentation. Certain emulsions 
allowing 


for 


simply by 


undisturbed long 


be 


methous may 


ruled out immediately from the stand 

point of convenience or cost, and in 

deed the only method in this group 

showing somé promise for the treat 
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ment of emulsified oils is the filtration 
method using eoke or some other ab- 
sorbent material. Ultrasonic vibration 
investigated thoroughly 


for this application. 


has not beer 


Chemical Breaking Methods 


Under the classification of genera! 


chemical methods of breaking emul 
sions are found 


1. Reaction with salts of polyvalent 


metals 


2. Salting out the alkali soaps 
3. Destruction of the film of emulsi 


fying agent by mineral acids, ether, 


ete 


for emulsion 
breaking appear to be the most satis- 
factory, and in each case it will be no 
ticed that the attack di 
rected towards the emulsifying agent. 

Inasmuch the be 
broken by reaction of the alkali soaps 


The chemical methods 


chemical is 


as emulsion can 
with polyvalent metals, this may pre 
the 
method for dispe sal 
It has been noted } 
quantities of the polyvalent metals 
the amount of sodium 
results in breaking of 
however, 
adding an 
ealcium or 
has resulted in the forma 


sent easiest and convenient 


most 


of the 


emulsion 
that addition of 


equivalent 
oleate present 
the emulsion In some cases 


the 


of a 


emulsion 
divalent 


breaking by 


eXcess salt 
magnesiun 
tion of the o posite type of emulsion, 
large 


especially if quantities of oil are 


present This inversion does not take 


place if 


] the trivalent metals alumi 
num) are used, due apparently to the 
very low emulsifying power of the 


aluminum soaps 


Emulsions have been broken’ by 
ng enough electrolytes to 
This 
may be done, for instance, by the addi- 


on of sod 


simply addi 


salt out the emulsifying agent. 


um chloride to an emulsion 
containing sodium oleate as the emulsi- 
fier. In general, however, large quan 


tities of sodium chloride are necessary, 
and if the clarified solution remaining 
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still contains large quantities of dis- 
solved salt, it would still be objection- 
able from a trade waste disposal stand- 
point. 

The addition of a mineral acid such 
as sulfurie acid would tend to break 
up the emulsifying agent simply by 
forming the fatty acid plus sodium sul- 
fate. The fatty acid itself would be 
insoluble in water, and would either 
precipitate or go into solution in the 
oil phase. Secause the emulsifying 
agent would be destroyed by the ad. 
dition of this acid, the emulsion no 
longer would be stable and would tend 
to separate. 


Effect of Water Hardness 


Consideration of the fact that the 
divalent metals will cause separation 
of an emulsion brings up the very 
common experience of the breakdown 
of oil emulsions when mixed with water 
of varying degrees of hardness. As an 
example, examination of the analyses 
of Detroit (Mich.) water and of the 
water now being obtained from the 
wells in the Kalamazoo area, with re- 
spect to their calcium and magnesium 
content, shows the following: 


| 
| Detroit | Kalamazoo 
| 


| | Equiv. PPM! Equiv. 


| per Mil.; | per Mil 

| 

Calcium | 27 1.35 100 5.0 

Magnesium | 0.6 36 3.0 

Total equivalents | | 1.95 | |; 8.0 
| | 


If it be assumed that an oil emulsion 
is made up using 3 per cent sodium 
oleate as the emulsifying agent, it is 
found that on dilution of the oil, 1 part 
to 99 parts water, there is 1 equivalent 
of sodium oleate per million present. 
Obviously, if Detroit water was used 
to make up this emulsion, the amount 
of calcium and magnesium present 
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(1.95 equivalents per million total) 
would exceed the amount of sodium 
oleate, and would remove the sodium 
oleate from solution as insoluble calci- 
um and magnesium oleate. This would 
result in a partial breakdown of the 
emulsion, and, in fact, could result in 
some inversion of the emulsion so that 
a small amount of water in oil emulsion 
would result. If this dilution were 
practiced with Kalamazoo water, al- 
most certainly the entire emulsion 
would be precipitated. Even if an 
oil emulsion of 1 part of oil in 20 parts 
emulsion were prepared using Kala- 
mazoo water, it would be necessary to 
use over 5 per cent sodium oleate to 
make sure of having an excess amount 
of this particular emulsifying agent 
over that which would be used up by 
the hardness-producing ions. These 
figures should indicate the extreme im 
portance of water hardness in the 
preparation of emulsions of eutting 
oils. Quite frequently it has been no 
ticed that emulsions prepared using 
hard city water have been unstable, 
and that after a short period of use 
the oil phase has separated, and the 
emulsion is no longer fit for use 


Summary 


This discussion has touched very 
lightly on some of the things to be 
considered in the breakdown of emul- 
sions wasted from metal cutting opera- 
tions. Emulsion technology and the 
theory of emulsions are two vast and 
complex fields. It has been possible to 
review only in a very limited manner 
what could be expanded into a lengthy 
and highly technical discourse. Cer- 
tainly, more must be known about the 
physical reasons for the stability of 
an emulsion before we can successfully 
and economically destroy it, and with 
the increasing pressure being placed 
on industry to find the answers to its 
waste treatment problems, these funda- 
mental data should soon be available. 
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SYNTHETIC DETERGENT USAGE IN BRITAIN 


An assessment of the total tonnage 
produced is by no means a measure of 
the amount of synthetic detergents 
with which sewage treatment facilities 
will have to deal, according to A. L 
Waddams, of Shell Chemicals Limited 
in a paper presented at a meeting of 
the London Branch, Institute of Sew 
age Purification (England on Jan 
uary 14, 1950. This situation, Mr 
Waddams pointed out, results from a 
number of diverse industrial applica 
tions of svnthetie detergents that en 
sure the material never reaching the 
sewers and account for quite a signifi 
ant tonnage of detergent 


In Een rland the largest share 75 \ 


80 per cent) of the total production of 
svnthet detergents is consumed in 
household usage Domestic soap con 


sumption has dropped from a pre-war 
level of 400.000 to 450.000 tons an 


nually to about 300,000 tons TI 
equivalent of about 40,000 tons of soap 


per vear is now be ing consumed in the 
form of household svnthetie detergents 


with more than half that total being 


used in the Greater London (hard 
Vater irea 
Industrial usage of soaps, although 
much smaller than domestie consumy 
tion, has not suffered ar rv s i 
int diminution since before the war 


The largest industrial soap users are 
the laundry and textile industries, 
which are also the largest component 
of the total industrial usage (100,000 
tons annually) of synthetic detergents 
Significantly, these industries have 
been kept well supplied with soaps 
during the war-induced shortage, but 
technological and economic advantages 
gained by the use of synthetics have 
won them their market in this field 
By no means all of the synthetic de- 
tergents used industrially are replace 
ing soap. There are specialized proe 
esses In which the wetting, penetrating, 
and dispersing actions of the synthet- 
ics are required, rather than their de- 
tergent properties 

The present total production of syn 
thetie detergents in England is more 
than 50,000 tons per vear. This fig 
ure, Mr. Waddams pointed out, is 
likely to see quite a substantial in- 
crease. The figures may be compared 
juivalent American figures, 
bearing in mind the fact that soap 
rationing does not exist in America 
Total consumption in the U.S. in 1948 
is estimated to have been about 350,000 
to 400,000 tons of marketed product. 
It is anticipated that the consumption 
may in the future rise as high as double 
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EXTENDED USE OF OIL EMULSIONS TO MINIMIZE 
DISPOSAL PROBLEMS * 


By M. A. Pratr 


Piant Engineer, New Departure Division, 


To appreciate the relative importance 
of oil and water emulsion grinding 
coolant at New Departure’s Sandusky, 
Ohio, plant, a bit of background in- 
formation is in order. The New De- 
parture Division of General Motors is 
the country’s largest manufacturer of 
ball bearings. It operates three plants; 
one each in Bristol and Meriden, Conn., 
and a new plant in Sandusky, Ohio. 
In the manufacture of ball bearings 
approximately one-half the employees 
are occupied on grinding operations. 
Incidental to such extensive grinding 
operations there is the necessity for a 
central coolant system for the original 
mixing of water-soluble or other solu- 
tions used as a grinding coolant, and 
to which the coolant is returned from 
the grinders. Sludge is also removed 
from the circulated coolant and con- 
tinuous conditioning is performed for 
re-use. New Departure’s experience 
with reconditioning grinding coolant 
has involved three major methods— 
burlap bag filtration, suction spring 
cleaning, and the flotation principle 


Bag Type Cleaning System 


Kor many years the method of re- 
moving sludge, consisting of steel and 
abrasive particles, wheel-bond, and 
other impurities, was to pass the dirty 
coolant through burlap or other tex- 
tile bag-shaped screens, trapping as 
much as possible of the sludge. This 
was usually accomplished by gravity 
feed, the supply to the bags requiring 

* Presented at 1949 Annual Meeting, Michi 


gan Sewage Works Association; Traverse 
itv, Mich.; May 23-25, 1949. 


331 


General Motors Corp., Sandusky, Ohio 


constant adjustment to get the maxi- 
mum use from the bags and still pre- 
vent overflowing of the dirty coolant 
to the clean coolant storage tank, gen- 
erally below the bags. Further clean- 
ing of the solution was accomplished 
by designing the storage tank large 
enough to maintain a detention period 
permitting further settling of solids. 
It was found necessary to remove the 
solids from the bottom of the tank pe- 
riodically. Various methods were tried 
in an effort to prevent rancidity and 
to control bacteria colonization. Dur- 
ing periodical cleaning the solution 
was pumped to a sterilizing tank, 
where heat was applied for a _ pre- 
scribed amount of time before return- 
ing to the system. At one time, even 
irradiation of vitamin D was given a 
trial, utilizing ultra-violet light through 
glass tubes in a recirculating system. 

The results of this method were in- 
constant due to the nature of the screen 
medium, and to the viscosity of the 
coolant, which varied in proportion to 
the time it had been in use. The bur- 
lap filter bags naturally passed greater 
quantities of solids when new and clean 
than after a filter bed of the sludge 
being removed had been built within 
the bags. The degree of cleanliness 
accelerated from the time of the in 
stallation of the clean bag until just 
prior to the time that the bag required 
servicing because it would no longer 
pass coolant through the eake of sol- 
ids that had been established. 

The method of servicing the bags 
was to stop off the supply of coolant to 
an individual bag, allow it to drain 
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as much as possible and then further 
‘milk’’ it by twisting until all mois- 
ture possible had been removed Fol- 
this the bag 
were dumped into a refuse container, 


lowing contents of the 


the bae was turned wrong side out, 
shaken to remove all loose particles, 
turned right side out again, and re 


placed in a rack under the spigot sup 
plying it 


Health Hazards 


The procedure, where an operator’s 


hands were continuously immersed in 


the solution or grinding sludge, was 


decidedly unsanitary, for everyone 
knows what happens in grinding de- 
partments when have no 
other place to spit or get rid of cig 
butts, gum, ete. It 
was also evident that a further health 


hazard was contributed when viewing 


operators 


areth chewing 


the hands of the operators who had 
been on the job for any appreciable 
time. In the milking and 
steel 


themselves in the skin of the 


wrinyving 
process tin 
bedded 


operators’ fingers oceasionally caused 


particles that em 


infection contributed 


mushrooming’’ of the ends of 


and apparently 
to a 
fingers. 
Periodically, the 


curds to a 


the operators’ 
coolant 
where various spray 


built up 
point 
jets at machines and at other orifices 
through 


plugged, causing 


became 
plumbing 
requirements throughout 
The curds, formed 
mostly of soluble oil which had broken 


which it passed 
heavy 
maintenance 


grinding areas 


emulsion, suffi 
attach 


walls of conductors and attract 


down from the were 


ciently adhesive to themselves 
to the 
sludge particles to form a coating and 
‘continual build-up requiring seraping 
and cleaning of even the largest mains 
through wl Compared 


to today's methods of handling coolant 


ich it is passed 


both the operating costs and connected 


maintenan requirements were large 


contributors to the eost of grinding 


This method of large 
batehes of water-soluble oil coolant was 


cleaning 
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the only one commonly used from the 
early days of central coolant systems 
until about 1939. Its over-all efficiency 
from the point of removal of suspended 
solids, however, was satisfactory to 
Where fur 
ther clarification was necessary it was 
through centrifugal, magnetic, 
and other types of purification 


most grinding operations 


done 


Suction Spring Filtration 


The suction spring filtration method 
of removing solids was developed dur- 
ing the 1936-1946. Spring 
filtration employed banks of tension 
coil springs, each spring being about 
% in. in diameter by approximately 
4 ft. long, wound of stainless wire 1/16 
in. or less in diameter. The opening 
between the wires was controlled by 
tension applied at the top end of the 
springs by means of nuts on threaded 
rods 


decade 


Each spring was fastened over 
a hole in a common suction manifold 
it the bottom. Two or mani- 
folds formed a was sus 


more 
bank, which 
pended in the receiving compartment 
with a sufficient number of similar 
banks to permit passage of the designed 
volume of coolant. To remove the set- 
tled solids from the bottom of the tank 
there was a double chain scraper con- 
veyor, which dragged the sludge up 
an inclined end of the tank, squeezed 
it to remove moisture, and discharged 
it into portable hoppers for disposal. 

Suction, induced by centrifugal 
pumps whose suction inlets were con- 
nected to headers in which the mani- 
folds of the spring-banks terminated, 
pulled the coolant through the open- 
ings between the spring coils and dis- 
into the compartment 
of the tank. The suction pumps had 


tharged clean 
designed capacity to exceed the job re 
there was a continual 
overflow from the clean compartment 


quirements, so 


back to the settling area 
Backwash ng 


All particles of a size greater than 
the openings between the spring coils 
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were stopped on the outside of the 
springs. When these solids built up 
to a point where pump delivery was 
affected, it was necessary to backwash. 
This was accomplished by manipula- 
tion of valves to reverse the flow of 
coolant through the springs, i.e., from 
the inside out. Following experimenta- 
tion, in the early stages of operation, it 
was found that this action did not 
afford sufficient turbulence to remove 
the gummy deposit of sludge from the 
springs. Therefore, compressed air 
was introduced to assist the reverse 
flow of coolant. 

Performance of the unit, and the 
proper time to backwash, was decided 
by watching the volume being returned 
from the clean tank, as well as by 
observation of the vacuum indicated 
on gauges. As there was always a 
large quantity of coolant in the pipe 
and trough system external to the unit, 
it was necessary to watch carefully 
the level in the dirty compartment. 
If the filter pumps failed to deliver 
sufficient quantity to the clean com- 
partment, the job supply pumps would 
lower the level in the clean tank; then 
the return from the grinding machines 
would raise the level in the dirty eom- 
partment to reverse the flow over the 
baffle between tanks. The ever-present 
dirty scum floating in the receiving 
compartment would then enter the sys- 
tem and cause trouble at the grinding 
machines throughout the plant. 

With the spring suction pumps 
mounted above the solution level, per- 
formance dropped appreciably when 
dirt accumulation on the = springs 
caused a vacuum exceeding 20 in.; 
delivery stopped at 25 in. unless the 
pump stuffing-boxes were perfectly 
packed and well lubricated. Perform- 
ance declined in direct proportion to 
the looseness of the packing. 


Periodic Cleaning 
Due to the nature of the sludge ad- 


hering to the outside of the springs it 
was impossible to clean the springs 


OIL EMULSIONS IN DISPOSAL PROBLEMS 333 


thoroughly by backwashing. A con- 
tinual build-up of a gummy substance 
took place to a point where a thorough 
cleaning was required. This necessi- 
tated removal of the spring-banks to 
a large tank, where they were soaked 
in boiling alkali and water for a pe- 
riod. Following this they were 
broomed thoroughly and rinsed with 
steam and water hoses before being re- 
turned to the tanks. 

By backwashing one bank at a time, 
on properly planned cyeles, the vol- 
ume delivered to the clean tank was 
not seriously affected. When it was 
necessary, however, to clean the tanks 
thoroughly as described, it was found 
that this chore must be covered dur- 
ing weekends. 


Health Hazards 


The dirty scum floating on the so- 
lution in the receiving compartment, 
together with the tranquility of the 
solution caused by the planned long 
detention period for settling purposes, 
set up ideal conditions for the coloni- 
zation of various bacteria. Dermatitis 
cases mounted, and were traced by the 
medical department to the grinding 
coolant. Proportioning pumps were 
employed to introduce germicidal 
chemicals into the returning coolant, 
to no appreciable advantage. It finally 
became a custom to waste the entire 
batch of coolant to the sewer periodi- 
cally. This was done partly to allevi- 
ate the bacteria condition and partly 
because of the obnoxious odor of the 
coolant when it became rancid. 

The performance of the system in 
removing solids from solution was 
probably as good or better than the 
previous method using burlap bags. 
It also appreciably lessened the man- 
power required for attending the unit, 
even with the weekend cleaning con- 
sidered. 

Flotation System 


About 1944 a method was developed 
of removing suspended solids from 
emulsions and solutions by a ‘‘flota- 
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tion’? process, Contrary to the usual 
conception of removing solids by set- 
tling, this process brings the solids to 
the surface of the solution, where they 
are removed by skimming Two of 
these units installed at the Sandusky 
plant in 1946: are still in use 

Each unit consists of a settling tank 
equipped with a double chain and 
seraper sludge remover ; two' entrifugal 
umps to supply 750 g.p.m. of the 
ettled coolant to each of two elarifying 
ells where rotor-stators driven by 5- 


ho. motors elevate the suspended sol 


ds to the surface to be skimmed to 
verflow troughs and thence back to 
the settling compartment Effluent 


from the cells discharges to the clean 
partment, where it 1S pumped to 
the system supplying the grinders 
rhe designed rating of the units is 750 
y.p.m, each. The only maintenance to 
date has been necessary repairs to the 
sludge removing conveyors, and one re 
placement of V-belts driving the rotors 
conn ted horsepower at each 
init is 10 excluding the service 
pumps. The quoted price m October, 
1945. was $22,445 for the two units, 
having a combined capacity of 1,500 
fp.m and a storage volume of 16,000 
val No compre ssed air is required 
The units were first started more 
than two years ago, and the original 
batch is still in use. <A laboratory 
check on May 16, 1949, of a sample of 
coolant taken at the point of delivery 
at a grinding machine showed less than 
0.4 per cent settleable solids in solu- 
tion. The coolant still has a milk-white 
appearance, and there is no appreciable 


odor 


Health Record 

Hospital records indicated an aver 
age of less than two dermatitis cases 
per month during the last six months 
treated on employees who come in con- 
tact with the coolant. At present an 


average of 400 employees come in di 
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rect contact with the coolant, most of 
whom have their hands in the solution 
in placing and removing parts from 
vrinding machines) at least 20 per 
eent of the time. Added to this num- 
her there are approximately 100 in- 
spectors who handle parts while still 
moist. Although the feature was not 
considered at the time of original pur- 
chase. the beating action of the rotors 
‘n the flotation cells apparently intro- 
duces sufficient oxygen to the solution 
to properly aerate the coolant against 
raneidity and_ bacterial colonization. 
This is a fortunate circumstance, as 
periodical wasting of the coolant would 
create problems at the industrial waste 
disposal plant, as well as adding re- 
placement cost to the grinding opera- 
tions. Control of skin diseases is, of 
eourse, another worthwhile feature. 

The only limitation of the system is 
that the solution being cleaned must 
be of a nature that will cause a bub- 
bling action when beaten with the 
rotating blades of the flotation cells 
[f a froth can be created in this man 
ner, solids will be removed 


Emulsions as Washes 


In the interest of conservation of 
water as well as soluble oil, consider- 
ation is given every use to conserve 
soluble oil emulsions elsewhere in the 
plant. It has been found that many 
washing operations can be accom- 
plished by using a soluble oil and water 
emulsion instead of the usual alkaline 
solutions Although the acceptable 
washing solution is approximately 10 
per cent oil, whereas the grinding cool- 
ant is held at 3 to 4 per cent, periodical 
return of this solution to the grinding 
.oolant central unit has no adverse ef- 
feet when put to re-use as a grinding 
coolant. The dilution is such that the 
16.000 gal. in use are not affected 
appreciably percentage-wise Initial 
charge and makeup at these washing 
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machines is accomplished by using the 
weak emulsion from the grinding cool- 
ant system, adding soluble oil as re- 
quired. Makeup due to dragout at the 
washing machines partially reduces the 
volume at the central system, but this 
localizes the point for adding water 
rather than having an individual city 
water connection at each washing ma- 
chine. As the makeup at the washing 
machines is controlled by float valve, 
it also assures that any added liquid 
is at least partially charged with rust 
inhibitor. 


Automatic Screw Machines 


The majority of the automatic screw 
machines at New Departure are now 
using a 4 per cent soluble oil solution 
for a cutting coolant. These machines 
have self-contained coolant circulating 
systems with no attempt made at re- 
clamation. Some freshening is caused 
here by make up, which again is drawn 
from the main grinding coolant system. 
Due to the small quantity in circula- 
tion within these machines, however, 
and coupled with the fact that there are 
large quantities of hydraulic and lubri- 
cating oils introduced into the solution 
by way of leakage from the machines, 
this coolant quite frequently becomes 
curdled and raneid. At such times it 
is sumped from the machine bases and 
earted to a large storage tank, where 
the foreign oils are skimmed and re- 
claimed. The soluble oil and water 
emulsion, however, is In such poor con- 
dition that the salvage value would not 
justify reclamation costs. This is 
practically the only oil and water 
emulsion wasted from the manufactur- 
ing area to the industrial waste dis- 
posal plant, where it is treated with 
other industrial wastes before being 
released to the sewer. 
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Amount of Losses 


Due to such natural losses in grind- 
ing as splash, carry out, ete., plus the 
loss at washing machines from dragout 
and the waste from the screw machine 
department, it has been necessary dur- 
ing peak 24-hr. operation to add as 
much as 2,500 gal. of water and 100 
gal. of soluble oil. A very small part 
of this loss may also be considered to 
be in the 162 eu. ft. of sludge removed 
from the grinding coolant system in 
24-hr. peak operation. 

Costwise, the system has been found 
to be very economical. There is no 
constant attention given to the opera- 
tion of the unit. It is observed 10 to 
12 times during a 24-hr. period and 
occasionally minor adjustments are 
made to the weirs controlling the skim- 
ming level. These 10 or 12 visits total 
not more than 3 hr. 


Summary 


To summarize, it has been found that 
the best present method of extending 
use of emulsions to minimize disposal 
problems is to see that they are prop- 
erly aerated and kept in motion as much 
as possible; to bleed from the system as 
much emulsion as possible for other 
uses in an effort to freshen the solution 
through makeup; and to utilize the 
flotation unit for reclamation of, along 
with the grinding coolant, spent wash- 
ing solutions and emulsions used else- 
where, which normally would be wasted 
from the plant. 

Plant personnel at New Departure 
consider themselves extremely fortu- 
nate to have accomplished so many of 
these results and at the same time to 
have decreased maintenance and oper- 
ating costs far beyond those formerly 
in use which contributed to disposal 
problems as well. 
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Biological activities occurring in the 
aerobic or anaerobic stabilization of 


sewage necessitate close control on the 
introduction of bactericidal substances 
into the process. Heavy metals are 
onsidered of prime importance in this 
respect, numerous studies having been 


made on the effects of heavy metals on 


pure cultures of bacteria (1) (2) (3 


Recent industrial expansion has re 
sulted in increased use of chromium 
compounds in plating, tanning, and 
other processes, which in turn has 
created a serious sewage treatment 
problem Unfortunately, the avail 
ab] literature on the effeet of chro 
mitim on the sewage treatment process 
is meager. In particular, the influ 
ence of chromium compounds on “he 
anaerobie digestion of organic matter 
has received little attention. 

Monk (5) econeluded, on the basis of 
experimental evidence with a pure cul 
ture of A. aerogenes and some trial 
runs on a sewage treatment plant, that 
20 p.p.m. of chromate (26 p.p.m. Cr 
is a safe concentration to discharge 
O a sewage treatment system. He 
also observed the accumulation § of 
chromium compounds in the sludge 
Spencer (6) found that chromium 
plating waste in sewage practically 
sterilized a filter bed. The chromium 
concentration of this sewage was 
p.p.m. Further studies permitted the 
statement that a level of 10 p.p.m. of 
chromium as chromate has an almost 
complete sterilizing effect on sewage 
purifi ation, and that a concentration 
as low as 1 p.p.m. of hexavalent chro 


mium is suffi ent to retard biological 


THE EFFECT OF CHROMIUM ON THE METHANE 
FERMENTATION OF ACETIC ACID 


By J. F. Pagano, Tewe.es, anp A. M. 


Illinois State Water Survey, Urbana, Il. 


purification. He observed that oxy- 
gen uptake is decreased in the B.O.D. 
test due to the toxic action of chro- 
mates on the bacterial flora. 

Jenkins and Hewitt (7) came to the 
conclusion that oxidation of organic 
matter and ammonia by a filter bed is 
impaired by 1 p.p.m. Cr (as K,CrO,) 
in the sewage. However, even at 100 
p.p.m. Cr, 54 per cent oxidation of the 
organic matter is obtained. Nitrifica- 
tion ceased when sewage containing 
1.5 p.p.m. Cr (as K,CrO,) was added 
continuously for two days on a perco- 
lating filter. A recovery period of 
approximately 10 days was required 
for nitrification to start again. Also 
observed was the chromate effect on the 
B.O.D. test and the interaction of sew- 
age solids and chromium resulting in 
a grayish green deposit, which was 
high in chromium content. 

Weils (8) describes the effect of 
chrome waste (presumably chromate) 
on an activated sludge plant wherein 
the sludge was further digested by 
anaerobic process. Only 15 per cent 
removal of total solids was obtained. 
The chromates caused high dissolved 
oxygen values and low B.O.D. results. 

Graham (9%) discusses the available 
literature on the chromium waste 
problem and suggests that reduction 
of the hexavalent to the trivalent Cr 
should be carried out prior to sewage 
disposal of the waste. The lower tox- 
‘ity of the chromic salts as compared 
to chromates, in addition to maintain- 
ing them in low concentration, should 
allow normal sewage treatment opera- 
tion 


Ross (10) also points out the advisa- 
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bility of reducing the toxic hexavalent 
Cr in trade waste before discharging 
into the sewer system. Chromium 
loadings of 1 p.p.m. did not seriously 
affect the operation of an activated 
sludge process except to produce a 
slight discoloration in the final effluent. 

The problems encountered in copper- 
containing waste are analogous to 
those in chromium-containing waste 
(11). Both react with sewage solids 
and form sludges containing high con- 
centrations of the metals. Sludges 
containing 200 y.p.m. precipitated 
chromium reduced the rate of diges- 
tion. Continuous loadings of ehro- 
mium in excess of 1 p.p.m. can be ex- 
pected to decrease the efficiency of 
sludge digestion. 

Edwards and Nussberger (12) de- 
scribe the effect of more than 2 tons of 
chromie acid on an activated sludge 
process. The waste was processed in 
an 18-hr. period. They report little 
effect on the treatment except that 
nitrification ceased for 10 days. The 
effluent B.O.D. was decreased. A high 
turbidity existed in the effluent for 
several days, probably due to dead or- 
ganisms. No decrease in amount of 
volatile solids or gas production was 
noted at the digestion tanks. The ac- 
tual soluble chromium concentration 
was not reported, but it was well di- 
luted in the digestion tanks. 

The paucity of data on the effect of 
chromium compounds on the anaerobic 
digestion process instigated this in- 
vestigation. Using the continuous an- 
aerobic fermentation technique, the 
effect of CrCl, and K,CrO, on the rate 
of the methane fermentation was 
studied. 


Experimental Methods 


The anaerobic fermentation of acetic 
acid to carbon dioxide and methane 
(13) (14) was carried out in ferment- 
ers (15), which allowed continuous 
quantitative gas collection. A_ spe- 
cially adapted side arm on the fer- 
menter permitted the introduction and 
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removal of solutions while maintaining 
strict anaerobiosis. This was achieved 
by means of a vaccine bottle rubber 
stopper placed in the side arm and 
through which a hypodermic needle 
could be inserted. 

The fermentations were started in a 
medium (16) of the following compo- 
sition : 


Caleium acetate 10.00 gm, 


K,HPO, 0.40 gm. 
NH.Ci ... 1.00 gm. 
Mam .... 0.10 gm. 


Tap water 1,000.00 ml. 


To each 100 c.c. of this medium there 
was added 3 ¢.c. of a solution contain- 
ing: 


Nas 9 1.00 gm. 
Na,CO, .. 6.00 gm. 
Distilled water 100,00 mail. 


The medium was adjusted to a pH of 
6.8 with IN HCl. Washed and ignited 
asbestos was used as a nidus in the fer- 
menter, 

The fermenters were inoculated with 
15 ml. of overflow liquor from an anae- 
robic digestion tank at a local sewage 
treatment plant. The total volume of 
solution was 280 ml., and it was kept at 
this level throughout the period of the 
study. <A gas collecting column was 
attached to the fermenters, which were 
then allowed to incubate at 37° C, 
Within 24 hr. gas production became 
evident in the fermentations. The eal- 
cium acetate substrate was allowed to 
ferment practically to completion be- 
fore daily feedings of acetic acid were 
started. 

Prior to the introduction of any toxie 
metals into the fermentations, they 
were subjected to a period of stabiliza- 
tion. When the rate of gas production 
was quantitatively commensurate with 
the daily acetic acid feed the fermenta- 
tion was considered ‘‘stabilized.’’ 
Control fermentations have been sta- 
bilized and maintained on a continuous 
daily feed of 0.2 gm. acetic acid for 
periods in excess of 6 months without 
any decrease in the rate of gas produe- 
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tion. The average stabilization period 
to acetic acid was 25.4 days in these ex 
periments 
The salts of trivalent and hexavalent 
chromium (Cr and K,CrO,) were 
stivated for their effect on the rate 
ol tat mm ot acetic acid. Aque 
is solutions were made so that the 


entration per feed period 
vial tuined in 1 ml. of distilled 
vate! The same principle was fol 
owed in the preparation of the acet 
wid Teed tio! In this case, the 


ontaming the norganie salts in the 
ime concentration found in the 
medium Nitrogen NH, OH was 
tdded at the rate of 6 mg per gram of 


Before each feeding 
i small volume of fermentation fluid 
\ removed to compensate for the vol 
ime of feed solution to be added. Gas 
measurements and feedings (if re 


quired) were carried out every 24 hr 


necentrations were obtained by 
means of a Beckman pH meter 

TI at il methods used for 
quantitative determinations of triva 

nt and hexavalent chromium in sew 
iwe were reported and discussed by 
Gira Tl depend on the de- 
velopment of a reddish violet color on 
nteraction of hexavalent chromium 
ind diphenyt carbazide 


Experimental Results 


\ study was made of the effect of tri 
valent and hexavalent chromium on 
itive methane fermentations of acetic 

The chromium compounds were 
irying concentrations, dé 
on their effect on the rate of 


‘sification and on the purpose of the 


particular experiment questior 
| = mium was added as 
exavalent, as K,CrQ, The 
rmentations were stabilized to the 
icet ibstrate prior to testing 
the t the heavy metal on tl 
rhe concentration of the substrate was 
maintained in slight excess to obviate 
iny depression in rate of gas produe 
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tion due to substrate depletion. The 
treatment of the individual fermenta- 
tion is described below 

Trivalent chromium (as 
CrCl,) was added in doses of 1 p.p.m. 
daily for 18 days and at 2 p.p.m. daily 


for 10 days without any detrimental 
effect. However, 10 p.p.m. each day 


Dige ster Y: 


for two consecutive days caused an ap 
preciable drop in the rate of gas pro 


luction. At intermittent loadings of 


9 to 10 p.p.m. the fermentation was 
kept in operation at a decreased rate 
for 4 months. The final concentration 
282 p.p.m 
Digester 8:—The fermentation re 
ceived 50 p.p.m. trivalent chromium 
as Cr] and 10 p.p.m. each day 
thereafter for 5 days. The last 10- 
p.p.m. dose added caused a decrease in 
Further 
dosages of 10 p.p.m. on alternate days 


of chromium reached was 


the rate of gas production 


for 20 days allowed gasification to 
ontinue at approximately half the rate 
obtained during the stabilization pe- 
riod 

Digester 10: 
as CrC] 


Trivalent chromium 
in 10-p.p.m. daily doses for 
7 days resulted in decreased activity on 
the addition of the last dose. Further 
loadings of 10 p.p.m. trivalent chromi 
um every 2 or 3 days were continued 
until the chromium concentration had 
reached 510 p.p.m. Although the daily 
rate of gas production was slower dur- 
ing this period (as was the ease with 
ligester &), the total gas return from 
the substrate fed was 96 per cent of 
the theoretical value. 

Digester 12:—A single dose of 150 
p.p.m. chromium (as CrCl did not 


decrease the daily rate of gas produc- 


tion over an observation period of 6 
days. <A second addition of 100 p.p.m. 

used a drop in a tivity persisting for 
14 days. After 9 days of normal opera- 
tion a dose of 100 p.p.m. only caused 
a slight decrease in the activity of the 
fermentation. Another 100-p.p.m. dose 
in 6 days decreased the daily rate of 
gas production. Normal operation was 
resumed after a rest period of 10 
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days. The fermentation was fed acetic 
acid daily for 5 days of normal opera- 
tion. At the end of this period a dose 
of 100 p.p.m. caused a drop in activity 
persisting for 25 days. After recovery 
the fermentation was discontinued. 
The total trivalent chromium added 
was 550 p.p.m. and the total gas pro- 
duction was 95 per cent of the theo- 
retical expected from the substrate fed. 

Digester 9A:—-The initial chromium 
dose was 175 p.p.m. Cr (as CrCl,). 
This was followed by 4 small doses of 
5 p.p.m. each (see Figure 1). A slight 
decrease in activity was detected. Af- 
ter ten days of normal operation (39th 
to 49th day) a single dose of 100 p.p.m. 
Cr caused a decrease in the daily gas 
production. Approximately 11 days 
later full activity was resumed. At 
this time, analysis of the fermentation 
liquor showed that only 1 p.p.m. Cr 
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remained in solution. A dose of 50 
p.p.m. efter 6 days of normal operation 
produced another decrease in the rate 
of fermentation. Four days after this 
addition the soluble Cr concentration 
was only 3 p.p.m. The fermentation 
was allowed to resume normal activity 
and was then discontinued. The 
quantitative data on feed, gas produe- 
tion, end chromium dosage were as 
follows: 


Substrate fed (as acetic acid) 13.61 gm. 
(jas production (theoretical) 10,154 ml. 
Gas production (actual) ..... 9,672 ml. 
Gas return ...... 95% 


Total trivalent Cr added 345 p.p.m, 

Digester 2:—A single dose of 200 
p.p.m. Cr (as CrCl,) did not produce 
an appreciable change in daily rate of 
gas production. Four days later the 
soluble chromium concentration was 
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FIGURE 1.—Effect of trivalent chromium (Digester 9A). 
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FIGURE 2.—Influence of daily trivalent chromium additions (Digester 2). z 
found to be 2.5 p.p.m. The next dose in a decrease in the anaerobic digestion e 
of 100 p.p.m. was made 8 days after activity. A concentration of 1.6 p.p.m a 
the first large single dose. An immedi Cr was found in the fermentation : 
at yp in rate occurred, which per liquor 4 days after the dose had been > 
ted for 15 days. After normal op added. After normal operation had If: 
a 
eration had been resumed, the effect of | been resumed small doses were added : 
small daily doses of chromium was de to the digester daily. Gasification con " 
termined Doses of 1.5 p.p.m. in tinued at a normal rate when daily 
eased ft > p.p.m. over a pr riod of doses of 3 to 6 p.p.m. were added for 
13 da tolerated without any 16 days. The quantitative data (see 
it the rate of gasification. The Figure 3) on the feed, gas production, 
quantitative data on feed, gas pr ind chromium dosage were as follows 
tion, and chromium dosage for the full . 
operation ] od (see Figure 2) were Substrate fed (as acetic acid 8.307 gm ; 
Gas prod th cal 6,197 ml 
aS TOMOWS Gas ) 5,768 ml 
4 return 93% 
S fod as acetic acid 10.07 Cre) O76 p.p.m 
Gas} n (theoretical 7,317 o : 
eae The effect of hexavalent chromium 
Cr 45 pp. on the rate of acetic acid fermentation 
by the methane bacteria was investi : 
Digester After stabilization, 200 rated using two anaerobic digesters 
p.p.m. Cr (as CrCl,) was added to the The usual period of stabilization was 
fermentation. This treatment resulted allowed before introduction of the 


3 
4 
we 
“4 


Vol. 22, 


No. 3 


hexavalent chromium (as K,CrQ,). 
The results obtained were as follows: 
Digester 1:-—The first dose of 5 p.p.m. 
hexavalent chromium (as K,CrQ,) 
caused only a slight decrease in the 
daily rate of gas formation. On the 
third day after this dose was adminis- 
tered the fermentation responded nor- 
mally to the acetic acid feed (0.2 gm. 
acetic acid). The second dose of 2.5 
p.p.m. had no effect. During the next 
phase of the investigation small daily 
doses of chromium were added along 
with the norma! daily acetic acid feed 
(0.2 gm.). Chromium concentrations 
of 1.25 p.p.m. for 6 days and 1.5 p.p.m. 
for 4 days did not alter the rate. How- 
ever, when the daily dose was increased 
to 2 p.p.m. for 2 days and 2.5 p.p.m. 
for 1 day, a decrease in activity was 
noted. Reducing the next dose to 1 
p.p.m. allowed fermentation to resume 
its normal activity. The quantitative 
data (see Figure 4) on feed, gas pro- 
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Substrate fed (as acetic acid) 10.907 gm. 
Gas production (theoretical) 8,136 ml. 
Gas production (actual) 7,471 ml, 
Gas return 92% 

Total Cr added (as K,CrO,).. 34.5 p.p.m. 


Digester 5:-—-An initial 2.5-p.p.m. 
dose of hexavalent chromium (as 
K,CrO,) had no effect on daily gas vol- 
ume being produced by the fermenta- 
tion from 0.2 gm. acetie acid per day. 
A dose of 17.5 p.p.m. added on the 
twenty-sixth day caused a temporary 
slump in the rate. Analysis of the 
fermentation liquor two days after the 
17.5-p.p.m. dose showed that only 0.5 
p.p.m. chromium remained in solution. 
After the fermentation recovered (ap- 
proximately 6 days) it was given 2.5 
p-p.m. daily for 5 days. At the end 
of this period a decrease in activity 
occurred. Decreasing the chromium 
loadings from 2.5 p.p.m. to 2 p.p.m. and 
then to 1.5 p.p.m. did not halt the 
downward trend. Chromium loadings 


duction, and chromium dosage were were stopped entirely and normal oper- 
= as follows: ation was resumed after a waiting 
60 
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FIGURE 3.—Effect of trivalent chromium (Digester 3). 
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FIGURE 4.—-Effect of hexavalent chromium (Digester 1). 


eriod, The quantitative data {see rapidly. The fermentation containing 


re 5) were as follows the higher initial chromium concen 

tration showed a much greater rate of 

retical 6.047 ml decrease in the first 3 hr. after the ad 

, 5.474 ml dition was made. In 12 hr. the chro 

0 mium concentration in the two fer 

K,CrO p-pa mentations was approximately equal. 


oe Precipitation of chromium not only 

Rate of Precipitation occurs in the actively operating fer 
lhe results obtained in these studies mentations, but also in the uninoc 
mY anaerobie fermentations indicated ulated basal medium used in_ these 
that a precipitation of both the tri experiments. An average of four 


valent and hexavalent chromium was analyses of medium containing the 
king: ] The rapidity with whicl uninoculated basal and 200 p.p.m, Cr 
} {f soluble chromium was as CrCl showed that only 12.2 
iki place was studied using tw p.p.m. trivalent chromium remains in 
stabilized etl acid fermentations solution at the end of 24 hr. When 


Digester 7 and Digester E To D K. HPO, was omitted from the medium 
rester 7 was added 200 p.p.m. Cr and the B4-hr analy ses showed that 34.4 
Digester E was added a 50-p.p.n p.p.m. trivalent chromium remained in 


lose of Cr (as (CrCl A feed of 02 — solution In all cases, the medium was 
rr et d was also administered adjusted to a pH of 6.0 to 6.1 with IN 
it tl ume tiny Periodie chromiur NaQOl, after addition of the chromium 


inalyses wel irried out within a 30 mpound and a single feeding of 0.2 
Kigure 6 Gas produe rm. acetie acid 
wing the chromium additions A typical grayish-green sludge col 
\ rt both fermentations ects in the digesters to which the tri- 
‘he chromium in solution decreased valent chromium has been added. The 
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chromium added to the fermentations 
was found to be in this sludge. The 


edium 
hexavalent chromium appears to ad- cr 
sorb on the asbestos mat in some form (p.p.m.) pH 
and then undergoes a slow reduction. 0 6.25 
This is indicated by the loss of yellow a eae 
color from the fermentations fed the 200 6s 


hexavalent chromium. The sludge 
becomes grayish green in due time. 
Addition of CrCl, solutions to the 
fermentation was accompanied by in- 
crease in the H-ion concentration. A 
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TABLE I.—Effect of Addition of CrCl, on 
the pH of a? Basal Fermentation 


concentration of 200 p.p.m. Cr (as 
CrCl.) was sufficient to lower the pH 
of the uninoculated basal medium one- 
half a pH (Table 1) 
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FIGURE 5.—Effect of hexavalent chromium (Digester 5). 
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FIGURE 6.—Rate of trivalent chromium precipitation. 
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Removal of phosphate -as the rela- 
tively insoluble CrPO, may occur, de 
creasing the buffer the 
medium. The precipitation of 
lent chromium was more complete in 
a 24-hr. period when K,HPO, was 
the medium. In this cor 
that 


capacity of 


present in 
should be mentioned 
normal stabilized 


being fed 0.2 gm. acetic acid has a pH 


nection, it 


the fermentation 


of 6.8 to 6.9 before feeding and 6.1 to 


feeding 


The pHi value in 


the substrate is converted 


dioxide and methane 


Discussion and Summary 


tion of trivalent chromium 


of 3 to 6 p.p.m. did not 


e of eonversion of aceti 


earbon dioxide and methane 


Concentrations at higher levels 


qdecrease 


S 10 p.p.m aused 


mentation ra sevent} 


had been added 


Evidence was obtained that hig! 


doses of from 5O to "OO p.p m. Cr “as 


1.) could not be followed by further 


lv additions, even in concentrations 


ow as 5 p.p.m., unless a rest period 


sufficient duration was permitted 


» optimum length of time for resting 


approximated the time required to sta 


hilize the fermentation. about 25 davs 


Normal gasification returned in ap 


proximately 16 days when the substrate 


was kept at 0.2 gm. per daily feed. At 


this time the fermentations were sens 


tive to further additions of tri 


chromium in concentrations 


p.p.m 
Single doses of from 50 to 200 p.p.n 


or greate! 


have been added to stabilized fermen 


tations without altering appreciably 


gas production. The ad 


their rate of 
dition of 200 p.p.m. may produce rat: 


igure 3 


of trivale 


decreases in certain cases 


Rapid precipitation 


‘hromium takes place after its addi 


tion to the fermentations However 
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the bacterial population receives the 
effect 
mium concentration over a period of 
some hours. For example, concentra- 
tions of 200 p.p.m. and 50 p.p.m. were 
reduced to about 10 p.p.m. in a 12-hr. 
The first dose of 
be tolerated, but 


subsequent doses tend to prolong the 


of the decreasing soluble chro- 


period (Ficure 6 


this magnitude can 
exposure of the bacteria to the toxic in 
fluence of soluble chromium 

The precipitated chromium, accumu 
lated as a grayish-green sludge, did not 
Conver- 
dioxide 


impair the digestion process. 
of acetie acid to carbon 


and methane was high, even when 550 


sion 


p.p.m. trivalent chromium was added 
that is, digesters 10 and 12 
Hydrolysis increased 

Il-ion of the 


tion liquor. The acetic acid feed also 
produeed the 


the 
concentration fermenta- 
effect The 
bilized fermentations had a pH of 6.8 
to 6.9 prior to the 0.2 gm 
acetic acid and pH 6.2 to 6.1 after. 
ation returns the pli 
The addition of 


Cr causes a temporary de- 


same sta- 


feeding 


Normally, casifi 

value 
200 p.p.m 
erease from plIl 6.2 to 6.1 to pI 5.75 to 
Witl 


turns to its 


5.65 precipitation the re- 
value, depending 


acid 


normal 
yn the residual acetic in the fer 
mentation 


The 


valent chromium as 


greater toxicity of the hexa 
compared with the 
trivalent (9%) (10) has been confirmed 
the methane fermentation of acetic 

A daily 
p.p.m, chromium 
ormal digestion to take place 
than 1.5 p.p.m 
caused decreases in the activity of the 
5 doses had 


rates were 


dosage of 1.25 
“as K,CrO, al 

Con 
entrations higher 
fermentations after 3 to 
Normal 
tablished wher 


been rees- 


given 
a rest period was al 
owed As was the case with the tri- 


valent chromium, the hexavalent chro 


mium was precipitated Figures 4 


and 5 
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He also served as consultant on several 
of the large municipal water and sew- 
age treatment installations of this coun- 
try, in addition to serving as an expert 
witness in litigation involving sanitary 
engineering problems. 


and Sewage Problem.’’ Jour., Am. 
Water Wks. Assn., 3, 159 (1943). 

10. Ross, W. E., ‘‘Industrial Waste Prob- 
lems at Richmond Sewage Treatment 
Works.’’ Sewage Gas, 7, 4, 25 (Dee., 
1944). 

11. Wise, W. 8., ‘‘ Industrial Wastes in Con- 
necticut and Their Treatment.’’ Tis 
JOURNAL, 17, 2, 338 (Mar., 1945). 

12. Edwards, G. P., and Nussberger, F. E., 
‘*The Effect of Chromate on the Acti- 
vated Sludge Process at the Tallmans 
Isiand Plant.’’ Tris Journa, 19, 4, 
598 (July, 1947). 

13. Buswell, A. M., and Sollo, F. W., ‘‘The 
Mechanism of the Methane Fermenta 
tion.’’ Jour., Am. Chem. Soe., 70, 
1778 (1948). 

14. Stadtman, T. C., and Barker, H. A., 
‘*Studies on the Methane Fermenta- 
tion.’’ Arch. Biochem., 21, 256 
(1949). 

15. Buswell, A. M., Pagano, J. F., and Sollo, 
F. W., ‘‘ Effect of Sodium Sulfate and 
Chloride on Methane Fermentation.’’ 
Ind. Eng. Chem., 41, 596 (1949). 

16. Barker, H. A., ‘‘Studies Upon the 
Methane-Producing Bacteria.’’ Arch. 
Mikrobiol., 7, 420 (1936). 


17. Buswell, A. M., et al., ‘‘ Anaerobic Fer- 
mentations.’’ Ill. State Water Sur- 
vey Bull. No. 32, 43 (1939). 
ELLMS DIES 


Hle was the author of numerous tech- 
nical papers on the chemistry of water 
and on the problems of operation of 
water and sewave treatment plants, as 
well as the book ‘‘ Water Purifieation.’’ 
Among his many committee obligations 
in technical societies he was a member 
of the original Committee on Standard 
Methods of Water Analysis of the 
American Public Health Association 
in 1905. 

G. E. Flower, formerly superinten- 
dent of the Cleveland Southerly sewage 
treatment plant, has been named to 
succeed Mr. Ellms as Commissioner of 
Sewage Disposal. 
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n the 
engineering field) The ques 
ch must be posed are 


philosophy of standardization i 
sanitary 


wh 


tions 


1. Is quality an area in which stand 
ardization is either indicated or desir 
abl 

2. If 
formulation and of application, what 
should thev be? 


h standards are worthy of 


Su 


A sharp distinction should be made 


between the standardization of metl 
ods for diagnostic application and the 


of 
In the first category, tools are 


standardization 
ep 
require d which possess both uniformity 
terchangeability of technical 
In the second, the criterion 


practices or con 


ts 


and in 


language 


of judgment is introduced and it must 
loom lat in final decisions. When 
one attempts to standardize judgment, 


by developing convenient and often il 


lovieal devices as substitutes for rea 
soning, nothing but confusion is likel) 
to result. It is recognized, of course, 
that for many workers in any field 
‘handbook criteria’’ are invariabl) 


soug!l t 


and equally invariably applied 
In the subject matter 


iV 
lich this paper covers the d 


injudie 


ous 


Tor 


esire 


ind eonvenient substitutes for 
esented at 22nd Annual Meeting, Ft 
f Works Ags t 
Mas Oct. ? 19 


Stream Pollution 
BACTERIAL STANDARDS FOR NATURAL WATERS * 
By WoimMan 
Profes Sanitary Engineering, The Johna Hopkins University, Baltimore, Md 
It is diffi ult, if not impossible, to thought and judgment, in the form of 
discuss any standards for engineering standards of quality, has reached a new : 
application or to formulate quantita high. Standardization for all features 
tive requirements therefor, without giv of natural waters has become one of 
ng serious consideration to the whole the major sanitary engineering indoor 


sports. 

Historically, ample support may be 
summoned for the thesis that standards 
of judgement are dangerous, fallacious, 
and inappropriate to scientific workers. 
These warnings range all the way from 
the sharp but cogent comment (1) of 
the late Professor Sedgwick, in de- ee 
scribing of sanitation as 
‘devices to save lazy minds the trouble 
of thinking,’’ to equally significant but 


standards 


more refined warnings by Phelps, 
Whipple Schr vepfer (1 Velz (2 


and Hedgepeth (3), to mention only 


a few through the last half century 
Even the writer (4), at the annual 
‘convention of the Federation in Oc- 
tober, 1940, reflected on the absence of 
any sound basis for universal stand- 
ardization of desirable or desired char- 


of 


wick’s criticism is. still 


‘ristics Sedg- 

that 
‘‘standards are often the guess of one 
worker, easily seized upon, quoted and 
until they the 
blanee of authority 


stream quality 
valid 


requoted, assume sem 


Reasons for Growth of Stream 
Standards 


In the intervening decade, however, 
the h for and the 


? 
and reguli 


introduction into 
ition of 
has proceeded at a fast pace 


1 
Part of 


law 


Strean 
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the process has been engendered by the 
literal intimidation of many workers 
in the field by the imaginative demands 
of certain militant organizations. In 
other instances, the appeal of the con- 
venient handbook has been overwhelm- 
ing. In still others, the subtle attrae- 
tiveness of ‘‘zoning’’ has given the 
necessary fillip to this standardization 
technique. In this pursuit toward the 
quantitative millennium for qualita 
tive matters of judgment a number of 
underlying philosophies have found 
their full play. At the one end of the 
spectrum are found the criteria estab- 
lished to preserve original quality and 
concomitantly therefore, to avoid 
original sin. In this particular phi- 
losophy the studied and judicial com- 
ment of the late Professor Whipple 
that a regulatory edict, both in law 
and in philosophy, should establish the 
minimum for safety rather than the 
maximum of hope, is being ignored. 
The re-emphasis on this dictum was 
equally cogently and intelligently set 
forth by Frost and others, in sharpen- 
ing the distinction between standard 
methods and so-called standards of 
judgments. 

In the other extreme the philosophy 
has predominated that standards of 
quality of streams should be deserip- 
tive of the actualities and the realities 
of the local scene, a more justifiable 
basis of description than that already 
suggested. 

In his paper some 10 years ago, the 
author (4) proposed certain tasks for 
the Federation. His arguments at that 
time, persuasive as they seemed to him, 
did not fall on fertile ground. The 
suggestions for Federation considera- 
tion, which revolved around the central 
problem of undue standardization of 
judgments, have yet to be fulfilled. In 
the interval new adherents to the cult 
of standards have entered the field. 
Some point with pride to the fact that 
virtually every state, either by statute 
or by administrative rule, has formu- 
lated criteria of quality. Many of them 
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have given substantial scientific cloth- 
ing to the criteria by introducing the 
concepts of zoning, to add additional 
difficulties to the administrator who is 
confronted with moving situations 
within a framework of restraint. 

Paralleling these steps has come the 
unprecedented rise in the costs of sew- 
age and industrial waste treatment. In 
1942, reasonable per capita construc- 
tion costs for sewage disposal were 
listed as from $3.00 to $12.00. Now 
that these costs have climbed 4- and 
5-fold, it is again timely to remind the 
Federation and its members that stock- 
taking, both as to philosophy and as to 
quantitative translations of philosophy 
into action, is past due. At a recent 
Florida meeting of a professional group 
in the publie health engineering field 
one of the speakers (5) warned that 
the public may get fed up before long 
with excessive costs for capital, main- 
tenance, and operation investments in 
sewage treatment. His plea was, of 
course, for the introduction of imagina- 
‘ion into this popular field of develop- 
ment rather than to the continuing ad- 
herence either to forms or to standards 
of applicability, which cannot be and 
in many instances should not be sup- 
ported by corrective structures. 

The hold which stream criteria have 
on both professional and lay workers 
in this field is sometimes astonishing. 
The slide rule and mathematical de- 
vices have begun to force out of con- 
sideration critical appraisals of stream 
pollution abatement decisions. 


Ohio River Report 


When the Ohio River study was un- 
der way, the Supervisory Board, of 
which the writer was a member, went 
to extraordinary pains to avoid setting 
up eriteria of stream quality in its 
major report tabulations. It spent 
hours in selecting language that would 
warn the reader that the tabulations 
were intended to be simple deserip- 
tions of characteristics of various sec- 
tors of the river. They were not in- 
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tended to delimit, 
strict the stream in any 
portions by 


or to re 
or all of its 


zone, to 


a special set of criteria 
In spite of all of this care and what 
to be a relativels 
choice of phrases, wherever one turns 


was thought happy 
one 18 confronted with these deserip 
tions of a stream adopted in law or 
regulation throughout the eountry as 
The langu 


report 6 is 


stream quality standards 
age in the Ohio River 

worth repeating here: ‘‘In view of the 
variety, distribution, and extent of 
surface water uses, it is undesirable to 
establish rigid stream quality standards 
for general application in the Ohio 
River Basin, and the data in table 7 are 
not to be applied in that matter. The 
publie interest can be served only by 
adapting standards to conditions ex 
isting in individual stream reaches, and 


by giving consideration to the mos 
aluable stream use.”’ 

These Ohio River characteristics, di 
signed entirely for purposes of study 
found their 


ulations with 


into law and 


sufficient modifi 


have way 
into reg 
catior 
and to the general confusion in 
applicability. The 


mere reflections of a desire for oriyi 


to add both to their complex t\ 
the r 
revisions are often 


nality on the part of the person r 
sponsible for them. 


Standards vs. Judgment 
What 


teria of stream quality, 


about cri 
solely from the 


can one say 


standpoint of bacterial content, when 


one state alone offers five Ways of 


avoiding original 


depending on 


bather 


Sin, 
the economic status of the 
And 
of the 


was pointed out 10 years ago, one state 


further more 
affairs in 


what can one say, 


state of which, as 


insists that it is unsafe to swim in a 
body of 
coli per 100 ml. and an adjacent state 
insists with fervor that 
to the swimmer 

that 


fresh water which exceeds 5 


equal 


equal 
afforded 
a bacterial density of 500 times 
What can be said 


agency's desire when it es 


safety is 
amount about a 


regulatory 
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tablishes a standard of bacterial den- 
sity that virtually rules out of use 95 
per cent of the available surface 
streams within its territorial limits, 
provided, of course, it rains on oe- 
and the terrain 
part surface 
streams? 


agricultural 
into the 


easions 
is in washed 

The most sedulous search of current 
literature discloses only one carefully 
controlled epidemiological survey (7 
of this problem, yet the criteria which 
resulted from that study have been 
ignored in many of the states 

How valid is the reason frequently 
given for this drive that every munici- 
pality and every industry must know 
in black and white how a stream is 
zoned before its problem may be in- 
telligently reviewed with a state regu 
To the writer, at least, 
the validity of this argument for con 
founding judgment with precept holds 
very little water. 


latory agency? 


Almost every situa 
tion on almost every body of water in 
this country is a problem in itself. As 
i rule, the solution to such problems is 
materially by referring 
handbook. The solu- 
tion lies in most instances in the con- 


not assisted 


to a eonvenient 


sidered balancing of technical and fi 
nancial conveniences and equities, out 
of which the perennial compromises of 
judgments ensue. In instances 
than one, any criterion, in law or in 
rule, which stands in the way of these 
unfortunate. They 
lead either to unwise and unwarranted 
expenditures or to acrimonious debate 
and delay in correctives. Administra 
tive judgment and decision are the re 
sults of intelligent tech- 
niques, bargaining, availability of the 
dollar, and adaptability to the local 


scene 


more 


compromises is 


diagnostic 


They are not and never have 
been the result of legislative fiat, even 
when this is re-enforced by formulas 
of pseudo-mathematical character 
Members of the Federation have 
their major interest in the underlying 
philosophy, perhaps rather than in the 


quantitative explorations thereunder 
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At first sight the latter dominates most 
of the literature. Beneath the surface, 
however, in administrative practice 
the qualitative applications as a rule 
will determine the success or failure 
of the pollution abatement programs. 
Where this is not the case and the 
rule is both formalized and applied, 
there is a reasonable expectancy, based 
on past experience, that the public is 
being forced to pay more than it should 
for the desired result. This practice is 
doomed to failure when the publie be- 
gins to understand the way in which 
the criteria were born and how they 
are being applied. 


Ultraconservative Safety Factors 


One is pushed to discover or to 
enunciate even a general principle in 
stream quality which can be yuaran- 
teed to be applicable without modifica- 
tions to every scene in the United 
States. Someone has said that ‘‘no 
generalization is true,’’ even including 
that one. 

This problem of safety as applied to 
bacterial standards in waters is not 
peculiar to sanitary engineering prac- 
tice and discussion. Its epidemiologi 
cal bases are unfortunately extremely 
limited. They are so limited that 
Stevenson and Woolsey, of the Public 
Health Service, have undertaken a 
thoroughgoing study, long overdue, of 
the relationship between natural bath- 
ing water quality and the occurrence 
of illness attributable to bathing in 
natural waters. Even when the re- 
sults of their study are available the 
very nature of the case would predis- 
pose the careful student to adopt rigid 
criteria with a maximum of caution in 
the administrative field. 

The search for objective criteria of 
safety in fields much more susceptible 
to answers has gone on for many years, 
as in the problems of structural design. 
Freudenthal (8) has recently said: 
‘“The concept of safety is probably the 
most important—and certainly the 
most controversial and vaguely defined 
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concept in structural design. Safety 
factors varying between 1.25 and 10 
are found in current design specifica 
tions for different materials and strue- 
tural parts. These values were chosen 
arbitrarily on the basis of subjective 
judgment.”’ If this is true in strue- 
tural design, in which the evidence for 
behavior is greater in amount and in 
laboratory and field experience, how 
much truer is it in the field of bacterial 
standards where the peculiar history 
and characteristics of the phenomena 
are extremely limited and complex? 


Wide Range of Permissible Limits 


This paper might elaborate on the 
assumptions now underlying the vari- 
ous standards established for fresh and 
sea water over the last few years. To 
this author at least, that type of record 
is quite pointless, particularly in view 
of the fact that in 1942 such a review 
was carefully and elaborately made by 
Schroepfer (1) and in 1948 equally 
earefully and elaborately canvassed 
and extended by the Joint Committee 
of the Conference of State Sanitary 
Engineers and of the Engineering See- 
tion of the American Public Health 
Association. Both documents disclose 
a wide variation in the different states 
in the range of permissible limits, virtu- 
ally all of them relatively unsupported 
by anything but precedent, imagina- 
tion, ingenuity, enthusiasm, and nos- 
talgia. The author finds himself in the 
same predicament as the aforesaid 
Committee in attempting to cull from 
this spectrum of criteria a conclusion 
which would stand the scrutiny of an 
objective judge. 

The Joint Committee makes the best 
of a confused situation in the following 
judicious language in several of its 
conclusions 


“There is still a wide divergence of opin- 
ion as to the standards of acceptable bac- 
teriological quality for outdoor bathing 
places in streams, rivers, lakes, and tidal 
waters, although there is apparently some 
crystallization of thought on the subject. 
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pts to set a limiting bac ‘In connection with this system of classi- 
rd equivalent to 120 eoli- fieation, the Commissioner of Health will 
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always be free of visible forms of sewage 
matter that might contain pathogenic or- 
ganisms, serious pollution may be present 
in many waters where treatment of sewage 
removes visible evidence of sewage solids 
but does not eliminate dangerous concen 
trations of bacteria.” 


Validity of Limits Questionable 


These statements selected from the 
Joint Committee's report offer about 
as reasonable a description of the pres- 
ent state of affairs as the author has 
been able to find, leaving the central 
question open for further discussion 
as to whether the final suggested limits 
have validity. The Federation 
should stimulate discussion by its mem- 
bers as to whether or not standards 
should be developed which are acknowl- 
edged to be without scientific founda 
tion, even though as in these cases, the 
weight of authority is heavily placed 
on the continuation of their use. 

Little or nothing has been said about 
the bacterial standards, particularly in 
fresh waters, where such waters are 
to be used as sources of potable water. 
This been deliberate, 
simply because the issues are not as 


any 


omission has 
controversial or of such practical sig- 
nificance as they are in respect to stand- 
ards of quality for recreation. One 
of the primary reasons for this view 
lies in the fact that wide areas of oper- 
ating possibility are provided in the 
raw water bacterial standards, as ap- 
plied to water works intakes. Until 
very high concentrations are reached 
(in excess of 10,000 per 100 ml.) the 
well designed modern water treatment 
plant handles normal and shock loads 
of bacteria with both economy and 
practicability. In other words, regu- 
latory agencies have found it unneces- 
sary to establish rigid limits for these 
purposes at the same time that they 
have been constrained to develop far 
more rigid limitations in bathing wa- 
ters, where the evidence for such action 
is much less convincing. It is only in 
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special instances that some adminis 
trators have moved toward heavy ex- 
penditures in sewage treatment to re 
lieve the bacterial load on water plants, 
even though the costs of accomplishing 
the same purpose via water treatment 
are generally materially lower than by 
sewage treatment. 


Application to Salt Waters 


A word should also be added with 
respect to the situation in sea water 
of various salinities. The evidence is 
accumulating that in salt water, vary- 
ing from as low as 4,000 to as high as 
40,000 p.p.m. of coliform 
organisms tend to decline more rapidly 
than would be accounted for by strictly 
dilution caleulations. Whether these 
effects are primarily due to saline eon 
tent or not still remains to be demon 
strated. The findings by Zobell, An- 
derson, and Smith (9) in the Great 
Salt Lake in Northern Utah, by Ketch- 
um et al. (10) in the salt water areas 
of New England, by Wolman (11) in 
Puget Sound and by Tyler and Sea- 
brook (12) in Commencement Bay 
(Puget Sound in the vicinity of Ta- 
coma) all disclose, however, that the 
mortality of the coliforms and associ- 
ated bacterial groups is undoubtedly 
greater than dilution alone would pro- 
vide. These reductions are reflections 
of the whole unfavorable environment 
to be found in such saline waters. By 
and large, the index organism does not 
appear to survive under the conditions 
provided by many salt water areas, in 
spite of the fact that some limited stud- 
ies disclose that some pathogens, as in 
fresh water, may survive for extended 
periods in small numbers. 

All of the restraints in the applica 
tion of standards to fresh water should, 
therefore, be critically observed when 
they are applied in salt water areas. 
The same absence of epidemiological 
warrant and the same consideration of 
economic balances must control any 
judgment decision on the permissible 


chlorides, 


ban 
| 
¥ 
| 
| 
3 
| 
| 
| 
: 
bated 
: 
Pig 
st 
poe 
oe 


352 SEWAGE ANT) INDUSTRIAL WASTES March, 1950 


bacterial concentrations in salt waters 
It is extremely doubtful whether ef 
forts to restrict the uses of these waters 
for recreational purposes, where con 
centrations of coli are in excess of 
hundreds per 100 ral., with resultant 
unwarranted expenditures of public 
monies, will bring any measurable 
parallel return in publie health or 
safety 
Conclusions 


All of these discussions lead to the 
suggestion that the Federation should 
pursue the following important objec 


tives: 


1. To participate officially with other 
voluntary associations in discussions of 
the general validity of judgment 
standards. 

2. To participate with both volun 
tary and official agencies in the discus 
sions of judgment standards which 
such agencies perpetuate. 

3. To evaluate in selected areas of the 


United States the results of sewage 
treatment plant installations, with par- 
ticular respect to the bacterial aecom- 
plishments originally anticipated. 

+. To appraise realistically the prac- 
ticability of actually using the wide 
variety of stream bacterial standards 
which have already been translated 
either into law or into administrative 
rule, 


These proposals are made under the 
assumption that the Federation, inter 
ested as it must be in sewage and in- 
dustrial waste treatment. should begin 
to shed light officially on the validity 
of the criteria which should guide the 
designer, the operator, and the regu- 
latory agency. The late Max Planck 

13) succinetly establishes the basis for 
such hopes in the following terms: 
“But even the keenest logie and the 
most exact mathematical caleulation 
cannot produce a single fruitful result 
in the absence of a premise of unerring 


accuracy.’’ 


References 


1. Sehroepfer, G. J., ‘‘An Analysis of Stream 
Pollution and Stream Standards.’’ 
luis Journar, 14, 5, 1030 Sept., 
1942 

“. Velz, J., Factors Influencing Self 
Purification and Their Relation to Pol 
lution Abatement.’’ THIS JOURNAL, 
21, 2, 309 (Mar., 1949 

Hedgepeth, L. L., ‘‘Stream Standards, A 
Critical Diseussion.’’ Lecture at In 
service Training Course in Sewage and 
Industrial Waste Disposal, School of 
Public Health, University of Michigan 

Mar. 14, 194¢ 

4. Wolman, Abel, ‘‘An Inquiry into Stand 
ards Proposed for Stream Cleanliness.’ 
rn JOURNAL, 12, 6, 1116 (Nov 
1940 

Williamson, J., Jr., ‘‘Other Eeonomie As 
pects of Stream Sanitation.’’ Proc 
Int Annual Publie Health Engr., Conf., 
Bulletin Series No. 26, University of 
Florida (April, 1949 


6. ‘‘Report of the Ohio River Committ: 
Part 1, p. 27, House Document No 
266, 78th Congress, Ist Sk ssion, 1948, 


Winslow, and Moxon, ‘‘ Bacterial Pollu 
tion of Bathing Beach Waters in New 
Haven Harbor.’? Amer. Jour. of Hy 
giene, 8, 3, 299 May, 1928). 

8. Freudenthal, A. M., ‘‘Let’s Stop Over 
designing Structures,’’ Engineering 
News-Record, 148, 9. 206 Sept. 1, 
1949). 

9. Zobell, Anderson, and Smith, ‘‘The Bae- 
teriostatic and Bactericidal Action of 
Great Salt Lake Water.’? Jour. of 
Bact. (1937 

Ketchum, Carey, and Briggs, ‘‘Prelimi 
nary Studies on the Viability and Dis 
persal of Coliform Bacteria in the Sea, 
Limnological Aspects of Water Supply 
ind Waste Disposal.’’ \.A.A.8., p. 
64 (1949 

ll. Wolman, Abel, **City of Seattle, Report 
on Sewage Disposal.’’ (1948), 

Unp iblished re ports. 

Planck, Max, ‘‘ Seientifie Autobiography.’’ 

The Philosophical Library (Oct., 


| 
| 
| 


5 
id 
iz 
af 
wits 
tay = 


Vol. 22, No.3 BACTERIAL STANDARDS FOR NATURAL WATERS 353 


DISCUSSION 


By A.sBert H. STeveNsoN 


Sanitary Engineer, U. 8. Public Health Service, Cincinnati, Ohio 


Professor Wolman, in expert style, 
has raised interest arousing questions. 
He has considered the socio-economic 
mpact on the community of the use 
by the sanitary engineering profession 
of the so-called ‘‘ judgment standards’”’ 
with relation to the bacterial quality 
of natural waters. It is always a chal- 
lenge to hear Professor Wolman’s phi- 
losophy on this subject. 

Perhaps the word ‘‘standard’’ is a 
misnomer. It indicates a certain in- 
flexibility, which unsatisfactory 
where matters involving the interplay 
between biological and engineering fac- 
tors are concerned. The term ‘‘guide’’ 
might be a more suitable term. Cer- 
tainly the legal adoption of ‘‘stand- 
ards’’ or ‘‘guides’’ emphasizes the in- 
flexibility and is most undesirable. 
However, the complete disregard of 
standards or guides is equally unde- 
sirable from an administrative stand- 
point. I speak now of the state and 
local health officer or water pollution 
control official who is faced daily with 
the problem of answering the question: 
‘Ts this or that particular natural wa- 
ter safe for a particular use from a 
public health standpoint ?’’ 

Perhaps at this point a distinction 
should be made between uses involving 
intimate and direct contact between 
man and natural waters, or their living 
inhabitants, and those in which there 
is opportunity for control of the qual- 
ity of waters prior to their contact 
with man. As Professor Wolman 
mentioned, the establishment of stand- 
ards for these latter uses (such as for 
natural waters that are to be used for 
potable purposes) generally has been 
given only limited consideration by 
health officials. The reason for this is 
apparent through control of water 
quality by treatment processes prior 


to its reaching the consumer. In this 
instance, suitable guides for judgment 
were developed in comprehensive stud 
ies by H. W. Streeter (1), based on 
waterworks treatment practice at that 
time. 

There are wide variations and major 
weaknesses in existing bacterial stand- 
ards for natural recreational waters 
with respect to the epidemiological 
basis on which they are established, 
as was pointed out by the writer in an 
earlier paper (2). Professor Wolman 
has ably emphasized these deficiencies. 
It is for this reason that the Public 
Health Service does not recommend a 
bacterial standard for natural bathing 
waters. Rather than avoid the use of 
standards or guides completely, how- 
ever, it would be more advantageous to 
secure adequate technical data on 
which to base them and to revise the 
limits of those in existence to conform 
to epidemiological and technical find- 
ings 


Research in Progress 


In an attempt to obtain such scien- 
tific data, the Environmental Health 
Center of the Publie Health Service 
has two programs underway which re- 
late directly to the question of bae- 
terial standards for natural waters. 
These programs cover two different 
uses of waters where the contact be- 
tween man and the water, or its living 
products, is direct and without inter- 
vening bactericidal treatment. 

First, a series of studies of natural 
waters has been undertaken in an at- 
tempt to correlate water quality with 
the illness incidence found among 
population groups which use the wa- 
ters for bathing or swimming. The 
first study was made in the Chicago 
area as a part of the Tri-State Survey 
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In summation, it is desired to em- 
phasize two points: 


1. Standards, or preferably guides, 
on bacterial limits of quality for nat- 
ural waters used in intimate contact by 
the public, fill a most important need, 
from an administrative standpoint, of 
the public health and water pollution 
control official. 

2. These guides may be worthless 
unless they are based on sound scien- 
tific principles, and unless the fringe 
area below the minimum bacterial qual- 
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ity levels established is applied with 
judgment to the local situation under 
consideration 
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MORE STATES TACKLE STREAM POLLUTION 


Legislatures of at least 8 states took 
some action in 1949 to tighten anti-pol- 
lution laws or to step up enforcement 
of existing sanitation laws, according 
to the American Public Works: Asso- 
Others set up commissions to 
study pollution problems, 


ciation. 


In Wisconsin, a 5-man committee on 
pollution was set up by the 1949 legis- 
lature for the purpose of stimulating 
cities to build sewage treatment plants. 
In Tennessee, a long-range program 
for control of pollution in the state’s 
streams will be submitted to the gov- 
ernor during 1950. It is being devel 
oped in with action of 
the legislature in establishing a state 


accordance 


stream pollution study commission 

Michigan Water 
and the Health De 
have set up a 


Engineers of the 
Resources Board 
partment program for 
controlling the stream pollution in the 
Detroit metropolitan region, estimated 
$100,000,000, Inability of 


area to finance sewave dis 


to cost 
cities in the 
posal plants has ereated serious pollu 
Pollution controls by 
strengthened by last 


tion problems 
the state were 


year’s legislature 


In a report of accomplishments for 
the past three years of Florida’s stream 
pollution abatement program, the 
State Board of Health lists 108 waste 
disposal projects approved in the past 
3 years, of which 77 have either been 
constructed or are under construction. 
The report also lists completion of 23 
small industrial waste treatment plants 
and 35 small sewage disposal installa- 
tions for areas where municipal sewage 
disposal is not available. Major sur- 
veys ure in progress on pollution of 
streams by the phosphate, pulp and 
paper, and citrus industries. 

In other legislative action concern 
ing pollution control last vear: A broad 
anti-pollution program was outlined 
in Arkansas and New Hampshire; 
Delaware created a new water pollu- 
tion commission as part of a program 
of pollution abatement; and Illinois 
strengthened its Sanitary Water Board 
law. Legislation in line with provi 
sions of the Ohio River Valley Water 
Sanitation Compact was passed in Ohio 
and Indiana. Towa and South Dakota 
also strengthened their water resources 
agencies and provided for stricter con- 
trol over pollution 
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THE OPERATOR’S CORNER 


Conpuctep spy Hersert P. 


YOUR LOCAL PAPER CAN HELP 


The important problem of present 
ing to your voters vital factual in 
formation about your sewer system and 
treatment plant in many cases can be 
solved by a good heart-to-heart talk 
with the editor of your local paper 
(ny editor worth the name will be 
more than interested in presenting 
such material to his readers. It’s good 
‘“opy, not only from the news stand 
point, but also for a feature article 
ind as tlhe subject of editorial com 
ment. The last point is particularly 
true if anything of a controversial 
nature is involved—and there usually 
~ \ series of articles in the local 
paper presented properly, will 
juaint the publie with your situation 
first hand 

When the public really understands 
the facts concerning your system and 
plant, the groundwork has been laid 
or getting a program underway, pre 
senting a schedule of increased rates, 
obtaining better equipment, or obtain 
ing funds for improvements and better 
operation 
result in better service to your town 


Better public relations will 


and will give vou personal satisfaction 
n doing a more efficient job 


Who should prepare the material? 
Sewage works men usually are not 
publ relations experts llowever, a 


rood reporter from the local paper can 
dig up some human interest facts about 
vour sewage collection system and treat 


ment plant, their good points and their 


weak ones. Of course, he'll need help 
from operating and management per- 
sonnel in collecting pertinent facts and 
figures, and maybe even an anecdote or 
two. He'll want considerable back- 
ground information. In general, how 
ever, leave the approach ‘‘angle’’ to 
the reporter and the editor, contenting 
yourself with the role of advisory ‘‘ex 
pert’’—on sewage matters, that is 

Several plants have made the front 
page-—not because of catastrophe or 
impending political scrapping, but in 
their own right as interesting munici 
pal housekeeping functions that the 
publie should know about Several 
others have been the subject of full 
page pictorial feature presentations; a 
few have made the rotogravure pages 
or have had 2-page ‘‘spreads’’ devoted 
to them In almost every case the 
results have been renewed publie in 
terest in the sanitary arrangements of 
the community and better understand 
ing of the major problems involved 
In many instances, the publicity af 
forded has been the turning point in 
a bond election or a referendum item 
on legislation affecting the plant 

Have you a public relations prob 
lem? Seek expert advice. Generally, 
it’s readily available, simply for the 
effort of talking to your local editor 
Seeking his services need place you 
under no obligation, as he’s helping 


himself when he helps you 


H. P. O. 
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TO LIME OR NOT TO LIME 


TO LIME OR NOT TO LIME * 


Chairman Leroy W. Van Kleeck, 
Principal Sanitary Engineer, State De- 
partment of Health, Hartford, Conn.: 
The subject under discussion is the 
controversial one of liming of digesters 
and Imhoff tanks. One of the speak- 
ers, Mr. Schlenz, perhaps started us 
thinking lines of whether 
liming is needed or not in his histori- 
cal statement of 1947 when he said 
that lime in any form or any amount 
had no place in a digester. A some- 
what different viewpoint will be ad- 
vanced by our first speaker, who be 
lieves in liming under certain condi- 
tions 

J. L. Giles, Senior Sanitary En 
gineer, State Department of Health, 
Hartford, Conn.: To lime or not to 
lime is a matter for each operator to 
decide on the basis of experience with 
his individual plant. In Conneeticut, 
it has been the experience of many op- 
erators and representatives of the State 
Health Department that it is bene- 
ficial to add a few pounds of lime to 
the liquid content of a digester when 
it is being started up, in order to re- 
duce an initial septicity which fre- 
quently develops in a tank during the 
first few whether it is heated 
or not. 


along the 


weeks, 


It has generally been the experience 
of operators in Connecticut that for a 
heated tank of adequate capacity, no 
lime is needed after this first period of 


> 


3 or 4 weeks. A stabilized pH of 6.8 
to 7.0 usually results in a digester 
kept at a temperature of 90° F., if it 
is of adequate capacity. 

There are many sewage treatment 
plants in Connecticut that have had 
experiences which upon investigation 

* From transeript of 1949 Operators’ For 
im, 22nd Annual Meeting, Federation of 
Sewage Works Associations; Boston, Mass.; 
October 17-20, 1949. [One of six subjects 
diseussed; discussions of other subjects have 
been published in Tuts Journat (Feb., 1950, 


p. 245) or will appear in sueceeding issues. 


Ed.) 


and experimentation have resulted in 
the conclusion that periodic small ad- 
ditions of lime are necessary to get 
adequate digestion or to keep under 
contro! activitics during the 
colder raonths for an unheated tank. 
We have also had two or three plants 
that have found it necessary to con- 
tinue liming the vear around in order 
to avoid the development of excessive 
accumulations of scum in unheated di- 
esters. 

The principal advice | would offer 
the operator is that no segregation of 
lime should be permitted in the bot- 
tom of the tank. Circulation of the 
bottom sludge with the ineoming raw 
sludge is frequently helpful in avoid- 
ing segregation and permits regular 
testing of the pH or alkalinity of the 
digestion compartment. Overliming in 
heated digester resulted in com- 
plete stoppage of digestion. On the 
other hand, the complete lack of lime 
in some resulted very 
slow digestive action and frequently 
has resulted in excessive scum, septic 
conditions, and very poor supernatant. 

Experience has indicated that in un- 
heated separate sludge digestion tanks 
50 Ib. of lime per 1,000 population per 
week, added in small frequent doses, 
is not excessive, although at times even 


slow 


one 


tanks has 


this amount is stopped for a period 
of two or three months during the 
winter in order to avoid foaming with 
the advent of warm weather. Gener- 
ally, alkalinity below 1,000 and pH be- 
low 6 indicates the need for liming, 
whereas pl above 6.5 and alkalinity 
above 1,800 that liming 
should be avoided, except as a very 
oceasional application to stimulate ae- 
tion in the digester, which results in 
increased methane production. 

Harry E. Schlenz, Vice-President, 
Pacific Flush Tank Co., Chicago, IIL: 
When the statement was made in Janu- 
ary of 1944 that ‘‘lime in any form or 
amount has no place in a digester’’ 


indieate 
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it was realized that this thought 
eontrat to the 


thers on the 


was 
general 
subject In 


opinion ol 
fact it 
thoughts 
ontrol of sludge digestion that 
deal of 
tained the difficult way to give rise t 
‘ould do more 
harm than good in a digestion system 


amphlet on the 


was 
so contrary to my previous 
evidence ol 


a statement that lime 


eontrol of 
sludive digestion issued to ope rators in 
1941 | was so firmly 


importance of 


convineed of the 

that the state 
shoul 
intervals, and lime 


to keep 


liming 
ment 
thecked at r 


should be added, if necessary 


Was ll 


gular 


the pH from dropping below 6.8 
! had held such thoughts sinee leay 
ng the University of Illinois in 1927 


ifter being well indoctrinated with the 
knowledge of the importance of pH in 
the eontrol of 


that the 


sludve digestion, and 


mystical value of pH 7 was 


the guiding control, and lime should 
he added until that value was main 
taine 


Time will not 


permit reference in 
mass of data available to 
radical view on the sub 
ect, but a few operating experiences 
will serve to illustrate the reason for 
present views against liming as a con 
asure 


In 1942-438 we 


tempt correction of a serious situation 


were asked to at 


at one of the large naval training 


months raw 


added to a 


where for 10! 


had 


‘enters 


been digester 


solids 


systen without any re sultant diges 
tion. During that period, about 9 tons 


if lime had been added to one of tw 
65-ft. d with the pl 
d from 5.0 to only 5.4.) An 
inventory of the tank 


that the 


imeter digesters 
being raise 
contents revealed 
upper *4 had a pil of 5.0 and 
a pli of 7.0, but the tank 
Still of the opinion that the liming 
procedure was not entirels wrong, it 
had 


procedure, 


was felt that an excess of lime 
The 


been added 
was to draw off as much of 


A 


first 


therefore 
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the bottom material as could be con- 
veniently disposed of A careful 
theck of the operating records showed 
that the temperature had been main 
optimum of 90° to 100 
F. during the last 245 months of the 
1014-month period so that except for 
the low pH proper conditions for ef 


tained at the 


fective digestion appeared to be pres 
ent 

A continuous and large-volume re 
cireulation of the tank 
started, although tl 
restricted to the upper half of the 
10 or 15 days, gas produe 
and the tank 
which time the 


contents Was 


s recirculation was 


tank. In 
started to 
ras produe 


tion started 


foam, at 
tion reached a peak of 4 to 5 times a 
normally anticipated rate 

It was found, however, that recireu 
from the bottom of 
the tank to the top stopped gas pro 
duetion 


lation of material 


almost immediately and that 
the foaming action also was retarded 
This indicated that recirculation of the 
sludge still containing some lime would 
show a retarding action on the rate 
of digestion. 

The next example of the effect of 
lime was brought out in connection 
with the installation 
handling solids from a malt house waste 
at Jefferson Junction, Wis 


wast th 


tank 


digestion 


Because of 


the type of digesters 


two 


in the svstem were started very care 
fully, with the tank contents heated 
to an optimum point. The raw solids 


were then added, starting with a light 


load and inereasing to the maximum 


load The pl of the tank eontents 
was initially 7.0, but in 10 days the pH 
had dr yyy d to 6.56 Desp te the ex 


on the project previously re- 
it was decided to keep the pH 


perience 
ported 
at 7.0 and lime was added carefully, 
using approximately 100 lb. per day 
with a day of rest between subsequent 
litions. The 


100 Ib. of lime repre 


approximately 600 


p.p.m. of 
actual lime. In seven days, with about 
3,500 p.p.m. of lime having been added, 


the pH had risen but slightly to 6.6 
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Due to the slight rise in pH as con- 
trasted to the fairly large quantity of 
lime added, it was decided that no fur- 
ther additions of lime should be made. 
In another 7 days, with careful re- 
circulation of the upper portion of the 
primary digestion tank in the two-tank 
system, gas production had started and 
was steadily increasing. However, it 
was again noted that with recircula- 
tion from the bottom of the tank gas 
production was sharply reduced. It 
should be noted that the lime aeccumu- 
lation in the tank had not been re- 
moved. During the next month the 
rate of digestion, with recirculation of 
the upper portion of the tank only, 
indieated that digestion was well estab- 
lished, with the tank taking the full 
raw solids load. 

About that time a visitor to the plant 
who saw the records indicating that 
the pH of the tank contents was fairly 
low, insisted that the operator correct 
this condition by adding lime. The 
operator disregarded previous instrue- 
tions and added lime, although the 
records do not show the quantity 
added. The result was immediate ces- 
sation of digestion in that tank. It 
was impossible to start the digestion 
again, with the result that all feed to 
the primary digester was stopped and 
the raw solids were diverted into the 
tank used for secondary digestion, 
which had never been contaminated 
with lime additions. To this day the 
secondary digester as shown on the 
plans is being used as a primary di- 
gester, the original primary digester 
being finally brought back into action 
without the use of lime. 

A number of other examples and 
operating records could be mentioned 
if time permitted, but some reference 
should be made to the digestion in- 
stallation at Crystal Lake, IIL, han- 
dling a yeast plant waste. This plant 
was designed and operated with only 
an allowance of 3 to 4 days for the 
full two-stage digestion. When the 
operating schedules were set up, in- 
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structions were given to omit the prac- 
tice of taking pH readings. This di- 
gester system has been in suecessful 
operation since 1945 and there has 
never been a pHi reading taken on the 
digester contents; thus, there has never 
been any occasion for the operator to 
add lime to correct for a low pH. 

In conclusion, it might be suggested 
that it does not appear possible to es 
tablish good digestion conditions 
merely by correcting the pH of the 
tank contents. Instead, the pH is the 
result of having established good di- 
gestion conditions. It is much more 
important to start the digestion by pro- 
viding an optimum temperature of the 
tank contents from the day that the 
first raw solids are added, and start 
adding raw solids at a rate that will 
prevent the building up of acid con- 
ditions, increasing the rate of raw 
solids addition as the tank is able to 
assimilate the load. 

W. W. Matthews, Superintendent, 
Gary (Ind.) Sanitary District: It ap- 
pears that Mr. Schlenz takes the stand 
that lime is not used simply because 
it has been brought in by the truck 
load and dumped indiseriminately into 
a tank. Each case requires careful 
thought. I have thought that opera 
tors, except perhaps the very newest 
ones, were sufficiently informed that 
they didn’t think it necessary to try 
to control pH with lime. 

If I were asked the average pH of 
our five digesters right now, I couldn’t 
tell. The transfers are sampled each 
day and the pHl is recorded in the 
laboratory book, but unless something 
is obviously wrong nobody pays any 
attention to them, because it is well 
known that at different plants di- 
gesters stabilize at different pH values 

As I remember, the digesters at De- 
eatur, Il., stabilize at about 6.5. 1 
know ours are somewhere between 6.9 
and 7.1. I have never tried to control 
pH or foaming with lime—let it run 
over the bank if it will, if it doesn’t 
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bother your plant site—it will cor- 
rect itself 

We use lime for a different purpose 

production. How 

I frankly don’t 

know. We We 


ret soluble cutting oils from one plant 


to om ease vas 
that is a ‘complishe | 
are troubled with oil 
and the effect of such oils is insidious 
We can’t tell exactly when the soluble 
in, and it builds up in 
My theory on it is this 


that oil 


il oming 
the digesters 


We 


tion ; 


will inhibit diges 
tank falls out of 
production, where the total 
5.000 to 40,000 en. ft per 
lay for the five tanks, the outside op 


when a 


notice it when they take their 
Whenever everything else is 


erators 
read ny 
normal as regards the sludge pumpage 
no storms or anything unusual o 
curring—the corrective measure is to 
put 100 Ib. of lime 
holding 1.200.000 eal. of mix 
ture The chemical effect of that much 
er 8.000.000 Ib. of 


into a digester 


sludge 


mixture 


eht that the action 1s a 


merely absorbing some 


1d stimulating digestion in 


the tank. This follows from the ob 


servation that one of the best ways of 
i lot of oil spilled on a con 
floor is to sprinkle it with 
that use of 

bad: it is like 


‘ine and should be uss 


however, 
finitely 
prescribes 
I do not feel that Gary 
digester problems with 
gestion capacity (8 ecu. ft 
My thinking 
ose plants having 
per capita 
ably the lime added to the Gary 
CaCO 
lime to 8.000.000 Ib 
an hardly 
In the 


the 100-Ib 


sidered timin case 


tioned, additions 
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were made to a 15-ft. digester, without 
changing the pH 

Vr. Giles: The description of recireu- 
lation from the bottom half of a di- 
gvester indicates obvious over-liming of 
We had the same experi- 
ence in an industrial waste treatment 
plant with After the 
had been in operation a year 
was no solid in the tank, only 
The plant was handling a wool 
600-¢.c.d. flow (5 
and with 


the tank 
three digesters 
plant 
there 
scum. 
with a 
m.g.d. for 8,000 population 


fibre waste 
absolutely no digestion. 

We added, finally, a whole ton of 
lime to that small digester in 100-lb 
By that time the pH of the 
whole tank was over 8.4 and digestion 
had ceased, The the 
bottom, and it was thought that pos- 

lv, even though the had 
been killed, some good had been done. 
Then stench; I have never 
anything 
A little more sludge was added 
and almost overnight the tank contents 
turned the dead 
sludge came to the top, and nothing we 


hatches. 


scum went to 


sib digestion 
came the 


seen or smelled 


quite so 
sept 


upside-down ; all 


tried did any good, To this day it is 
‘ontrol it: the 
just broken up and taken off 

At one institution with a popula- 
tion of 1,000, an Imhoff tank 
started up carefully, with good 
When 


elay 


impossible to scum is 


was 
\ ery 
resulting 

built 


digestion some new 


buildings were soil got into 


the sewer through the new connee- 


This practically solidified that 
tank 


tions 
whole recirculation 


to work the elay out 


Intensive 

WAS necessary 

\fter the tank was operating again, 

0 to 25 Ib. of 


lime have been 


very 
‘arefully added at a time, and recirecu 
lated so there would be no aceumula- 
me The worked 

pretty well. 


tank has 


Two or three vears ago the plant was 
luding a Imhoff 
more sludge 
original The 
new tank was not limed for 14 years, 
still didn’t get what I 


enlarged, second 


L } 
tank having o@ per cent 
‘apacity than the one. 


but we con- 


: 
: 
is negligibl 
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sider good digestion. There was very 
little action. When a new operator 
came to the plant, he had been accus- 
tomed to liming and the other tank was 
being limed, so he added lime—a total 
of 400 lb. in two months. The lime 
was added because the sludge was 
rather bad, but when 1% ft. was 
drawn onto the drying bed, it was in 
good condition. 

The general experience has been that 
a little liming, well applied, can help. 

E. A. Locke, Operator, Sewage Treat- 
ment Plant, Hartford, Conn.: At 
Hartford, the plant is shut down for 
two months in the spring due to the 
high level of the river. There are 4 
digesters, which contain a lot of well- 
digested sludge when the plant is 
opened up. Also, we probably have to 
take up about the full load of raw 
sludge. 

It was found that raw sludge pump- 
ing lowered the pH. It was allowed 
to drop to about 6.8 or thereabouts be- 
fore 100 lb. of lime was added. As 
the pI continued to drop to 6.6 it was 
thought that something had to be done, 
so a dozen bags of lime were added in 
each tank. This not only raised the 
pli, but also increased gas production. 
A little lime was added each day until 
the pl was around 6.8 or 6.9 and gas 
production was nearly normal. Ju- 
dicious liming is now our standard 
practice in starting up again after a 
shut-down. Once the proper pH is 
attained liming is stopped. 

Mr. Schlenz: It is possible that if 
Mr. Locke had just left the digester 
alone, the digestion would have come 
back. To support this contention | 
night refer to additional operating 
records for the Jefferson Junction, 
Wis., plant previously referred to. 
About 9 months after a good digestion 
action had been obtained in the di- 
vester originally designated as a sec- 
ondary and which had been pressed 
into service as the primary tank to re- 
ceive raw solids, there was a period 
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of about 6 days when the pH had 
dropped off from the normal 7.2 to 
6.3. The operating records indicate 
that there had not been any change 
in the operating procedures, no lime 
had been added, the temperature had 
been kept at an optimum value, and 
recirculation of the upper portion of 
the tank contents had been practiced 
in the usual manner. Without any 
special changes in operation, after a 
further 10-day period the pH returned 
to a normal of 7.0, but the gas produe- 
tion increased to abcut three times 
the normal anticipated rate. It ap- 
pears that something in the digester 
action caused raw solids to be stored 
up, with a resultant reduction in the 
pH, but that without any special 
manipulation on the part of the oper 
ator the digestion started again and 
went beyond a normal rate. 

L. J. Fontenelli, Supervising Engi- 
neer, Rahway Valley (N. J.) Joint 
Meeting: I'd like to ask Mr. Schlenz if, 
during the period when the pH 
dropped rapidly, loading of fresh sol- 
ids was continued, 

Mr. Schlenz: According to the ree- 
ords, solids were being added at that 
particular time and were actually 20 
to 25 per cent more than the normal 
loading for the preceding period, and 
continued at the high value from that 
period throughout the balance of the 
recorded data. 

Possibly due to the inerease in the 
rate of raw feed, the digester had to 
adjust itself to the change. The vola 
tile acids increased to a high value 
with the heavier load, but for some 
reason or other the tank adjusted itself 
properly to that heavier load. As the 
heavy load went in the volatile acids 
went up and the pH went down. Then 
the tank gradually adjusted itself, 
without adding anything other than 
the raw solids. 

M. M. Gibbons, Superintendent, 
Board of Water Commissioners, Rah 
way, N. J.: If a plant is operating 24 
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m a fixed digestion tank 
is very nice to say, theo- 
the digesters should be 
ver, something must be 


done with the fresh solids Rahway, 


yf with lack of 


that 


confront d 


course 
ipacity, so it 1s im 
keep feeding just as much 

of the fresh 
At the Rahway plant we try to main 
tain a pH between 7.1 and 7.2. It 


and time again 


solids as possible. 


if over-loading, 
slowly to about 


‘ease within the 


en the pI is dropping 
7.0, the solution ean be 
buffered and the pH held in that range 
If, however, the pH gets below 7.0 
tons of needed to 


bring it back up to where it should be 


tons and lime are 
Perhaps there is a different type of 
in New 
perience, W ace ' able to eon 
about 2( 


me than without 


Jer : but, from ex 
tinue susta 


three vears, out 
en about 


t per mont} 
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to provide the additional 


capacity 


necessary 


Superintendent of Dis 
Haven, Conn.: 
Haven digesters were 
eration, the 


fairly rmant for 


posal lant Vew 
When the New 
first one 
months 
tant was foul, and the pH 
1 5 added 


was around 5. No lime 
\s a result of experiments with a small 


was 
several 
The supern 


was 


digester in the 
added to the 


was started 


laboratory, lime was 
second digester when it 
That digester produced 
28 days, whereas the first 
There 
articles in the newspapers 
about not bei able to get the gas 
yroduction going at the sewage plant 

The dige 


basis of 1 eu. ft 


vas in about 


had run several months 


tank 


were even 


sters were designed on the 

with a 
population of population 
now is estimated at 110,000, and prob- 
ibly digestion ¢ 


per capita, 
87.000. the 
ipacity is about 0.6 eu 
0.75 eu. ft., 
lime seems to in 


per capita 


of the digesters 

We ean put a little more fresh material 

nto the tanks than we would be able 

thout lime. My advice, therefore 

it helps in any par 
if not, leave it alone 

Chairman, Dept aft 

Agricultural Ea 

ty: It 

ioting that the opinions 


peri 


a division 

United States and 

Middle West The ter in the 

East is soft: that in the Middle West 
s hard. That probably a . 


n the theories 


FROM ACTIVATED SLUDGE TO ACTIVATED SUDS 
AT BATAVIA, ILLINOIS 


the two Batavia plants 


frothing t has con 


d throughout ensuing 
sudsy supercharge, be 
sticky, smelly, and 


bothersome in the 


& 

. 
1. per day 

retically, tl 
By 
: 
has been noticed tine i 

that, during conditions 

the pil will drop very 
7.0, and then will deco 

course of 2 or 3 days to 5.5 where it 
seems to he stabilized If a little 
: 
2 
It., or at me 
m 11: 
The addit 
| 
per cent more with 
lime r tl past 
lids ] } fs 
sonds | is be 

With that have nat stroved of per 

ent of the itile material in the pr fe 
mary tank, and an additional 10 pe 
ent in the se ndary 
oo It has been our experience that witl jo 
our capacity is decreased 
oe about 2O per cent It seems to be eae 
ie heaper to add a little lime (in our 5 
1 ease about 15 per cent of lime on the : 
a Irv basis of solids in the tank) than the differences ( [ii 7! | 
: 
3 
2 
ee As if normal problems of industrial the larger of ; 
waste interference with the activated bevan a violer 
sludge process were not enougl nued 
plague Frank W. Olson, superintend months rhe 
ae ent of sewage treatment at Batavia sides being bu % 
in August, 1949, the aerators at renerally physically 

‘ 


plant itself, has resulted in deteriora- 
tion of both the plant effluent and the 
settling qualities of the aeration liquid. 


Plant Description 


The main plant at Batavia employs 
mechanical aeration ‘for activated 
sludge treatment handling combined 
sewer flow from an estimated (1945) 
population of 4,200. The design flow 
of 0.6 m.g.d. was based on 6,000 popu- 
lation. Main units of the plant in- 
elude manually cleaned bar racks, grit, 
chambers, primary settling tanks, me- 
chanical aerators, secondary settling 
tanks, postchlorination contact tank, 
and open sludge drying beds. Me- 
chanical removal of solids is provided 
only in the secondary settling tanks. 
The gas produced by separate sludge 
digestion is used in heating the di- 
gester and the plant buildings. 

Since the plant was placed in opera- 
tion in 1936 some trouble has been 
experienced periodically with indus- 
trial waste flows to the plant. How- 
ever, informal surveys for industria 
wastes were inconclusive, although a 
survey of the treatment plant by State 
Health Department personnel showed 
the plant itself to be adequate. 


Local Industries 


The major sources of industrial 
wastes tributary to the plant seem to 
be a milk processing plant and two 
steel products plants. Some time ago 
the dairy introduced vacuum proces- 
sing equipment. Detergents used in 
equipment cleanup are believed to con- 
tribute to the problem. Moreover, 
both steel plants use a type of ‘‘de- 
greaser’’ for removing oil and 
grease before painting and baking, the 
other for cleaning after case-harden- 
ing machine parts. 


one 


New Problems 
In August, 1949, violent frothing of 
the aerators Figures 1 and 2) 
indicated a new source of trouble. At 


(see 
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first it was thought to be a temporary 
condition, but the activity has in- 
creased with the passage of time 

The color of the raw sewage is 
mostly dirty gray, with occasional 
flows of pure white liquid. For about 
15 min. during the latter part of each 
week a light greenish-yellow color ap- 
pears. The pll normally is about 7.8, 
although on rare occasions it is higher 
or lower; the B.O.D. ranges from 250 
to more than 400 p.p.m. 

There is reason to believe that the 
worst periods of frothing should occur 
on Monday afternoons or Tuesdays, 
after the washday activities on Mon- 
day mornings. However, such is not 
the case; Thursdays through Sundays 
seem to be the banner days for ‘‘for- 
ever blowing bubbles.’’ Colder tem- 
peratures seem to have no effect on 
reducing the amount of froth pro- 
duced, as the largest ‘‘head’’ (6 ft. 
above the aerator walkways) oecurred 
when the liquid temperature was 50° F. 

The frothy mass has a foul odor 
strongly suggestive of sour milk or an 
unclean cow barn. Its general appear 
ance is that of king-size soap suds. It 
will break down under hosing and 
most of it can be forced back into the 
aerators; but it will re-form almost 
immediately. Wherever the froth 
touches tank walls and similar sur- 
faces it smears them with fat and 
grease. Where it has overflowed there 
is left a fatty, sticky substance that 
chokes the When dried, a 
process that takes considerable time, 
it can be raked up as large, hard 
flakes. If the sun hits the grease- 
smeared tank walls, seraping is re- 
quired to remove the ‘‘fried’’ residue, 
as hosing is ineffective. 

In the influent channel to the elari- 
fier there has been noticed a white, thin 
blanket. of granular material floating 
behind the black formation that forms. 
The latter is as tough as leather when 
skimmed from the channel. A _ few 
days after a heavy dose of industrial 
waste is received, the clarifier efflu- 
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FIGURE 2.—What’'s under the froth. 


ent 


channels 
thick 
brown substance 
the settling 
Settling 


will be coated 
resid 


jue of a sticky light 
that is believed to be 
from raw milk 


qualities of the 


aeration 


liquid have beeome very poor. The 
really heavy suspended solids will 
settle out in a solid mass, the re 
mainder being light brown in color 
and sometimes taking days to settle. 


with a 


Effluent Deterioration 


On days when noticeable waste dis- 
charges are received at the plant, the 
effluent shows the effects in striking 
manner. Rather than its usual clarity, 
t then exhibits considerable turbidity 
and, at times, The dis- 
solved content is about 3 
p.p.m.; the stability, from 1 to 2 days. 
However, the B.O.D 


some 


eolor 
OXY ren 


and suspended 
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solids, instead of ranging between 6 
and 10 p.p.m. as normally, increase to 
between 16 and more than 30 p.p.m. 

The same conditions exist in the di- 
gester. The supernatant is very 
heavy, and of the same color as the 
liquor. Sludge drawn to the drying 


STARTING THE OPERATION OF THE ABINGTON 
TOWNSHIP SEWAGE TREATMENT PLANT * 


By R. M. 


Chemist, Abington Township Sewage Treatment Plant, Abington, Pa. 


Abington Township, which is pri- 
marily a residential district located 
just north of Philadelphia, Pa., has an 
area of 14.88 sq. mi. Prior to 1947, 
only a very small area of the Town- 
ship was served by sanitary sewers, 
which discharged into the Philadelphia 
sewerage system. Sewage from the 
majority of the homes was treated on 
the immediate premises in septic tanks 
and cesspools. From 1920 to 1940 the 
problem of sewage treatment became 
more and more troublesome because of 
the extremely rapid growth in popula- 
tion. 

In 1941, therefore, a consulting en- 
gineer was engaged to design and 
supervise the construction of an ex- 
tensive system of sanitary sewers and 
a sewage treatment plant. Construe- 
tion of the project was started on 
March 1, 1947. 

The resulting sewerage system con- 
sists of sanitary sewers designed to 
serve Abington Township and small 
portions of adjoining Cheltenham, 
Springfield, and Upper Dublin Town- 
ships. The sewage treatment plant is 
designed to employ activated sludge 
treatment of the diffused air type with 
heated separate sludge digestion and 
covered sludge drying beds. 


* Presented at 21st Annual Conference, 
Pennsylvania Sewage and Industrial Wastes 
Association; State College, Pa.; Aug. 24-26, 
1949. 


beds is black, sluggish, and sticky. 
After standing for 24 hr., the same 
light-brown fluid as previously noted 
floats on top, and a very foul odor is 
given off. The odor persists for weeks, 
as the sludge takes a long time to dry. 
When dry, it is as hard as rock. 


Treatment Plant Description 


The sewage treatment plant (Figure 
1), located in Upper Dublin Town- 
ship, is designed on a basis of 75 g.e.d., 
with infiltration in the sanitary sewer 
system estimated at 500 g.p.d. per inch 
diameter per mile of sewer. The de- 
sign population, projected to 1966, is 
20,100; design flows are as follows 


Total daily flow 1.919 m.g.d. 
Average hourly flow ..... 2.420 m.g.d. 
Maximum hourly flow . 3.425 m.g.d. 


A comminutor is provided for shred- 
ding large solids. A pumping station 
employing two pumps, either of which 
will accommodate the present estimated 
flows, is incorporated into the plant to 
lift the sewage to the flow level. Each 
of the pumps is driven by a wound- 
rotor motor having four steps of op- 
eration. Float switch controls pro- 
vide automatic pumping rates ranging 
from 750 to 4,000 g.p.m. in six succes- 
sive steps. When flows increase to a 
point where it becomes necessary to 
use the second pump extensively, a 
third pump is to be installed to pro- 
vide a spare for emergency use. 


Main Units 


The plant is designed to provide 
ultimately the following plant units 
(Figure 2), the specified detention pe- 
riods being based on the design aver- 
age hourly flow: 
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FIGURE 1.—Aerial view showing partial operation of Abington Township (Pa.) 
activated sludge plant during construction. 


) primary settling tanks (1.04 hr.) 

” aeration tanks, with swing diffusers 
6 hr., including provision for 25 per 
cent return sludge) 

0.971 eu. ft. of air per 


air blowers 
gal.) 

{ secondary settling tanks (2.5 hr.) 

® chlorine contact tanks (22.5 min.) 

” sludge digestion tanks with floating 
covers (4.53 eu, ft. per capita) 

? covered sludge drying beds (0.74 sq 
ft. per capita) 


\ll of the struetures as described have 
been constructed. However, only one 


of the primary settling tanks and two 


of the secondary settling tanks are 
presently provided with sludge col 
lector mechanisms; only one of the 
sludge digestion tanks is equipped with 
the floating cover; and only one of the 
lrying beds is covered, The equip 


ment necessary to complete these units 
provided and installed under 
contract at 


is to be 


future such time as the 

plant 

warrant the necessary expenditures 
For sludge handling, two 200-¢.p.m 


Two 


loading becomes sufficient to 


raw sludge pumps are provided 


activated recirculating 
provide a possible return of 30 per 
cent with one pump in operation and 
60 per cent of the design daily flow 
Each 
of these return sludge pumps is driven 
by a motor with eleven variations in 
and will deliver quantities 

from 100 to 500 g.p.m. <A 
centrifugal sludge recirculating pump 
plunger-type sludge 
the 
dling digested sludge. 

The sludge digestion tanks have pro 
visions for sludge pre-heating and the 
digester piping is arranged to allow 
the tanks to be operated as stage di 


sludge pumps 


with both pumps in operation. 
speed 
ranging 


transfer 
for han- 


and a 


pump provide facilities 


vresters. 
Sustems 


In addition to the main plant units 
as described, the following equipment 
and systems are also provided: 


1. A gas collecting and burning sys 
tem utilizing the gas as fuel for heating 
the eontents, for building 
heat, and to provide hot water for plant 
consumption 


digester 
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A chlorine application system with 

lities for pre-chlorination, and post 

utility water system 


plant effluent for flushing connections 


on meters and for wash-down of va 
TANKS 
1. A selector and an aerator for con 
ditioning supernatant liquor from the 
digesters prior to discharge to the plant 
influent 
\ raw sludge conditioning and «ce 
tank 
ering equipment for reeording 
flow, activated sludges 


ifinent sewave 


activated slndve waste, and dif 
fused air 
7. A compact but very well equipped 
laboratory 


The cost of constructing the de 


ribed plant was 


£7 000 


approximatels 


Plant Personnel 


ng personnel con 

operator and an assist 

employed on the basis of 

ence in sewage treat 

plant operation and supervision, 


our attendants without 


rience or training in sew 
but selected locally and 
performance of their 


ob 


Plant Operation 


the sewer system ana 
was started Marcel 


ver construction pro) 


the situation was such 
14s 


ons to ti 


incompletec 
that 


nent plant 


the faet some of 


mnits were 


1950 


As a result, it was necessary to install 
sufficient temporary equipment to pro- 
vide a reasonable degree of treatment. 
Treatment thus made 
available to provide comminution of 
solids, primary sedimentation, aeration 
without facilities for the return of acti- 
vated sludge, secondary sedimentation, 
and post-chlorination. 

Thus, operation of the treatment 
plant started under rather un- 
usual conditions. By May 12, 1948, 
sufficient connections had been made 
to the sewer system that it was deemed 
necessary to start operation of the 
treatment plant Accordingly, the 
bulkhead was removed from the inter- 
cepting sewer, permitting sewage to 
flow into the wet well of the plant. 
Prior to this the wet well, primary 
settling tanks, aerators, secondary set- 
tling tanks, and chlorine contact tanks 
had been checked for water tightness 
and approved 


facilities were 


was 


The comminutor, two 
and the 
lector mechanisms in the primary and 
secondary settling tanks had also been 


sewage pumps, sludge col- 


tested and approved. 

For approximately the first month of 
operation, treatment consisted of com 
minution of gross solids, primary sedi 
mentation, aeration without the return 
f activated sludge, secondary sedi 
mentation, and post-chlorination. <All 
the sludge removed by secondary sedi 
mentation was withdrawn by gravity 
into the wet well and permitted to 
settle with the raw sludge 
the primary 


solids in 
The mix 
settled solids and second 
from the 
primary tank by gravity and stored in 


settling tank. 
ture of raw 
withdrawn 


ary sludge was 


the primary tank not equipped with 
sludge collectors. This procedure was 
because the sludge digestion 
completed. In 
nuisance and 
retard putrefaction, frequent doses of 
} added to 


proved to be 


necessary 
tanks 


te 


were not yet 


prevent odor 


nated lime were this 


| his 


treatment 


Yective and completely elimi 


the odor problem 
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During this period, the treatment 
units and installed mechanical equip- 
ment operated satisfactorily. The 
flow meters were not yet installed so 
that no record of the volume of sewage 
treated is available. Laboratory fa- 
cilities were also extremely limited 
during this early period. However, 
methylene blue tests indicated that the 
secondary effluent before chlorination 
had a relative stability of 99 per cent. 
Residual chlorine tests were made on 
samples of plant effluent every 2 hr., 
with an average of 0.3 p.p.m. being 
maintained 


Progressive Changes 


On June 7, one raw sludge pump 
and the uncovered digestion tank were 
ready for use. Immediately, all the 
sludge previously stored in the pri- 
mary settling tank was pumped into 
this digestion tank. Continuation of 
the practice of dosing with chlorinated 
lime successfully prevented odor nui- 
sance. 

Progressive changes in operating 
procedures were made as the various 
treatment units and mechanical equip- 
ment were completed and made avail- 
able for use. The various metering 
devices were placed in operation on 
June 29. Most of the laboratory equip- 
ment was received in July. The cov- 
ered sludge digestion tank and sludge 
heater were placed in operation in 
September, and on November 4 the 
plant finally went into full operation 
with installation of the permanent mo- 
tors on the blowers and return sludge 
pumping facilities. 

In placing the covered sludge di- 
gestion tank in service, the tank was 
first filled with raw sewage pumped 
from the primary settling tank hop- 
pers. The preheater was then placed 
in service on manual operation until 
the tank contents reached 90° F., using 
manufactured gas as fuel. This tem- 
perature was then maintained by 
switching the preheater to automatic 


operation with the sludge thermostat 
set at 90° F 

The raw sludge removed in treat- 
ment at this time averaged 600 eu. ft. 
per week and was pumped into the 
covered and heated digestion tank 
twice weekly. Small increments of 
sludge were transferred daily from the 
uncovered digestion tank to the cov- 
ered and heated tank, until all the 
stored sludge had been transferred. 
Small quantities of lime were added 
to the fresh raw sludge solids, as re- 
quired, to prevent excessive acidity. 
By following this procedure, no un- 
usual difficulties were encountered in 
starting digester operation. The gas 
produced in the digester was wasted 
for two weeks. At the end of this time 
a burnable gas was being produced 
and the pressure regulator was ad- 
justed to employ a mixture of sewage 
gas and sufficient manufactured gas 
to satisfy the fuel requirements in all 
heating units. Average gas production 
for the first month of digester opera- 
tion was 0.83 eu. ft. per capita per day. 
With the development of a balanced 
digester, gas production has increased 
steadily until at present the average 
production is 1.07 eu. ft. per capita 
per day. 


Activated Sludge Return 


With the initiation of full operation 
on November 4, return of secondary 
settling tank sludge to the head of the 
aerator became normal operating pro- 
cedure. The production of activated 
sludze floe proceeded slowly, as a very 
weak sewage was beinz treated. After 
a month of such operation, the concen- 
tration of suspended solids in the aera- 
tor was 800 p.p.m. During this de- 
velopment period, the clarification ac- 
complished improved consistently, as 
was expected. Oxidation was being 
accomplished, as evidenced by the pro- 
duction of 10 p.p.m. of nitrate nitro- 
gen in the secondary effluent. As the 
activated sludge floe continued to de- 
velop, optimum results were found to 
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be attained with a suspended solids 


oneentration of 1.500 to 1,800 p.p.m 


n the aerator. This concentration has 
maintained by wasting the excess 
ictivated sludge solids to the primary 


ink. The resultant activated 
sludge settles very well and has an 
average sludge volume index of 75 
From previous operating exper! 
ence and by careful study of equipment 
manufacturer’s instruction bulletins 
complete Maintenance and lubrication 


hedules were drawn up and made a 


part of plant operating procedure as 
rapidly as the could be processed \ 
omplete record system of inspection 
lubrication, and maintenance has been 


established and printed plant opera 
ormance record forms pro 


ide permanent reeord of plant aecon 


Difficulties Encountered 


In spite of inspection, unusual hap 


penings and mechanical difficulties oc 


iv! could be expected with any 
ich mplex rhily mie hanized SVS 
tem Sor of these mishaps were 
irectly attributable to the fact that 
plant operation was started while a 
ible seetion of the plant was still 

t tion, others were due to 
nship i? | till others 
vere tl normally anticipated in 
starting new equipment Examples 


these difficulties included 


1. A bulldozer pulled up and severed 
in electrical conduit. Fortunately, this 


was on a lighting cireuit and so did 


ot interrupt plant operation 

2. iy the n ering devices 
ri | rat \ il es on the flush 
wa nes were f ind to be n 


stalled operating in the wrong direc 

Periodie blower shut-downs wert 
1 A flame trap was discovered in 


stalled in reverse position 


5. On emptying the primary and sec 


ondary settling tanks for routine clean- 


ing and inspection, a number of flights 
were found to be attached to the col 
lector chains with the nuts only finger 


tight on t} e bolts Needless to say, all 
were immediately checked and tight 


6. Stray pieces of lumber, bolts, iron, 
ind eoncrete worked their way into, 
and were found in, the most unusual 
and troublesome locations 
7. Hardened conerete paint 
proved troublesome and annoying on 
the surface of diffuser tubes 

§. In spite of warnings to the con- 
trary, cesspool cleanings were dumped 
nto out-of-the-way manholes by so 
called sanitary excavators 

9. Poeketing of sludge in the corners 
if the sludge hoppers in the primary 
and secondary settling tanks proved 
troublesome. The installation of mov 
able water jets in these hoppers proved 
very effective in solving this problem 

In addition, a wide variety of minor 
adjustments and replacements on me- 
chanical equipment made life interest 
ing 

Plant Performance 

Plant operating efficiency on the 
whole has been very good. Since No- 
vember, 1948, when laboratory facili- 
ties became fully available, the sec- 
ondary effluent before chlorination has 
averaged 11 p.p m. suspended solids. 
p.p.u 5 lay B.O.D., p.p-m dis- 
solved oxygen, 12 p.p.m. nitrate nitro- 
ven, and 99 per cent relative stability 
An average of 0.3 p.p.m. of residual 
chlorine has been maintained in the 
plant effluent. During this period, the 
average sewage flow increased from a 
monthly average of 0.537 m.g.d. to 
0.697 m.g.d 


Comments 


The first vear of operation of the Ab 
on Township sewage treatment 
ant, although having some unusual 
‘ireumstaneces, was, by and large, typi- 
al of starting an activated sludge 


plant. A considerable amount of time 
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was spent in preparing adequate oper- 
ating, maintenance, and performance 
report forms; arranging for the pur- 
chase of necessary tools, supplies, and 
safety equipment; and making the ad- 
justments and repairs always necessary 
with new equipment. Many experi- 


HEAVY-DUTY RAKE FOR DRY SAND FILTERS 


371 


ences have not been mentioned. In 
general, however, all were educational 
and informative and have materially 
increased the knowledge of plant per- 
sonnel on the subject of the function 
and maintenance of the equipment and 
treatment units 


HEAVY-DUTY RAKE FOR DRY SAND FILTERS 


By N. C. 


of Plant and Maintenance, The So 


S) pervisor 


One of the handiest gadgets devised 
by W. Smith, operator of the South- 
bury Training School sewage treatment 
plant, is a special heavy-duty rake for 
keeping the surface of the sand filters 
well broken up. 

The plant serving the institution, 
which is a state school for handieapped 
children, treats the sewage and insti 
tutional wastes from a population of 
1,600. All work at the plant is done 
by one employee with 6 ‘‘middle men- 


FIGURE 1. 


AVERY 


uthbury Training School, Southbury, Conn. 


tality’’ 
helpers. 

Settled sewage is spread on 12 sand 
filter beds comprising 3 acres in all. 
Considerable trouble had been experi- 
enced in keeping the surface of the fil- 
ters from becoming hard and impervi- 
ous. Raking with an ordinary garden 
rake was laborious, and the boys did 
not get the job done well enough to 
vet good results. 

The special rake (Figure 1) consists 
of a piece of hard 2 in. by 4 in. native 
oak, about 4 ft. long, through which are 
inserted 24 lag screws 41% in. long and 
sharpened on the end by a local black- 
smith. The sharpening also served to 
harden the points. Oak was chosen 
for the crosspiece because of its tough 
ness and its weight. 


boy inmates of the school as 


To the oaken crosspiece is attached 
a handle made of bent ordinary pipe, 
with a crossbar welded at the loop. 
The handle is angled up from the 
oaken crosspiece at a convenient angle 
and length for dragging. 

To use the rake, the boys get inside 
the handle 
horse”’ 


and drag it, ‘‘playing 
and having fun, as well as do 
ing a good job of softening the sand 
surface. With the rake, a boy can 
cover one bed (14 acre) one way in 
about 6 min. Generally, raking in one 
direction suffices, but the first time it is 
done it may be well to rake first length- 
wise, then crosswise 
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SOLVING A DIGESTER SCUM PROBLEM * 


By 


lewage Tre 


atment 


Although many of 


perien adswitt the 


the troubles ex 


sludge digestion 


Caro State Hospital sew 


fank at the 


ive treatment plant may not be unique, 
the solution of the problem may pro- 
ide id and incentive to others 
ta ed vit ST ilar difficulties 

The 90,000-gal. digester was put in 
peration in 1940. Since that time a 

! rab quantity of floating ma 
terials, including seeds, matches, hair, 
ubl ticle gauze, and other fab 


ri¢ materials shredded by the com 
accumulated in it, to 
fats and 
ult to digest 


naturally 


ther with kitchen other 
rreases that are very diffi 
Most of this 


» ty the top 


accumulation 


‘arrying with it sludge 


particles that would have settled had 
they not been held there By the light 
material 
No Stirring Provided 
If there had been provisions for stir 


ring this scum, or recirculating super 
natant liquor to the top and center of 
the digester, it is quite likely that a 
l ‘ rt of the seum would have been 
digested and made to settle out. Un- 
ler the existing conditions, however, it 


kept collecting during 9 years of op- 
tion, until so much space was oc 
cupied by it—space needed for active 
digestio. that it became necessary to 
lo somethine about the situation 
Chet in 1948 some serious think 
ny W lone regarding the matter 
Atte r ‘Or’ ‘Sp n lence with the eover 
n turer, a plunger pump was 
ir d and installed on the floating 
for the purpose of recirculating 
supernatant liquor to the top and cen 
r of t scum layer 


* Reprinted from the June, 1949, number 
Michican Sewage Works Bulletin, 
} Bure Engineering, Michigan Ds 
partment of Health 


Plant, Caro 


Hruuts 


State Hospital, Caro, Mich. 


This proved successful to the point 
it started breaking of the scum, 
but as chunks broke off at the center 
some of them would be picked up by 
the pump The result—a 
plugged pump. A sereen could not 
be used on the lower end of the sue 


that 


suction 


tion pipe because it also would become 
‘logged and would present diffieulty in 
After several 
trials with the same results, this method 


removing for cleaning 


of disposing of the seum was given up 
is unsuccessful It decided at 
that time that the digester would have 
to be emptied to solve the problem 
On May 2, 1949, men from the insti- 
made tem- 


was 


tution’s maintenance crew 
porary connections and laid pipe to the 
natural lagoon, into which the digester 
with the water that 
to break up the 

One man from 
the maintenance crew helped the op 


ontents, along 
would be 


scum, were to be put. 


necessary 


erator during the entire process 


Final Tank Made a Digester 


The drying bed was filled to ca 
pacity. <A final tank that was not in 
peration at the time was filled about 
two-thirds (13,000 gal.) with digested 
sludge for seed, the remaining space to 
raw sludge, thus making 
i digester out of the final tank until 
all could be pumped to the digester 
treatment of the pri 
usual, but 


he nsed for 


The secondary 
mary effluent 
the operator had no time for labora 


tests 


went on as 


tory 
Breaking of the seum layer by using 
the fire hose was begun Monday about 
Working only the regular 8-hr 
lay (both operator and helper being 
tired enough to quit at that time), the 
ob was 
May 7 
No serious difficulties 


2P.M 


completed Saturday noon 


were encoun- 
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tered. The pump (raw sludge pump) 
failed a number of times when too large 
a slug would get into the line or 
something would get stuck under one of 
the bails. At times, when the mixture 
being pumped was thin enough, the 
return sludge pump was cut out of 
its regular duty for short periods and 
kicked in to aid the emptying pro- 
cedure. 

Breaking up of the scum was a slow 
Possibly 500,000 gal. of wa- 
ter were used. Having a natural la- 
goon to accommodate all this water, 
along with the remaining digester con- 
tent, was fortunate. It was necessary 
to man the fire hose through the cover 
manhole until it was absolutely safe 
On the bottom 
and covering the heating coil next to 
the sludge inlet was a large deposit 
of sand. This sand was diffieult to 
remove through the pipes to the la- 
goon, so after all other materials had 
been flushed out to the lagoon and only 
the sandy remained, it was 
quite easily flushed and pumped to the 
river because of the low head at which 
it had to be pumped. Pollution of the 
receiving water from this sand mix- 
ture was negligible and presented no 
problem at the river outfall. Only 
the sand in the very bottom (the sump) 
had to be removed by rope and pail. 


process 


to go below the cover. 


deposit 


No Digester Damage 


On inspecting the interior of the di- 
vester, the heating coil was found to 
with scale that ranged 
from 1/16 to 3/16 in. thick on the top 
and bottom, to paper thin in some 
places on the sides. When this seale 


be covered 
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was removed, the coil appeared to be 
in excellent condition. The under side 
of the cover showed little signs of 
deterioration. 

By Saturday evening the stored di- 
gested and raw sludge and enough 
sewage were pumped into the digester 
to cover the heating coil. The tem- 
perature of this mixture was about 
65° F. Only raw sludge, but all of 
it, was added thereafter. By May 12, 
the temperature was up to 88° F. and 
the pH was 7.0. On the 16th a tem- 
perature of 91° was reached; it has 
not fallen below 90° since. The pH 
remained at 7.0 until June 6, when 
the test showed 7.1, 

The cover was not floated and the 
gas seals closed until May 20. Within 
a short time, the gas pressure reached 
6 in. of water. It has remained at that 
point, and the waste gas burner has 
been in operation constantly since that 
time. Hot water for general use is 
being heated by the gas and there 
would be plenty for the gas boiler 
(used for heating the digester) if it 
were in commission. On June 7 the 
digester was nearly filled to the auto- 
matie supernatant drawoff, which 
should operate successfully as there 
is no thick scum to interfere. 


Circulation Now Provided 


The pump mentioned earlier, that 
was installed in 1948 to recirculate 
supernatant liquor to the top and 


center of the cover, is now in operation 
about 2 hr. of each day that the oper- 
ator is on duty. The suspended solids 
content of the recirculating liquor has 
ranged from 197 to 434 p.p.m. 


TIPS AND QUIPS 


Choked Filters 


An excellent example of the need for 
efficient ventilation of trickling filters 
is contained in a paper by A. J. Booth 
on ‘‘Design and Operation of Sewage 


Works in 
trict.’’® 


the Guildford Rural Dis- 
Mr Booth, manager of the 


* Presented at a meeting of the Metro 
politan and 
Sewage 
26, 1949. 


Southern 
Purification ; 


3ranch, 
London, 


Institute of 
Eng.; Nov. 
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District works, explained the difficul 


ties and their solution as follows 

‘At the Wood Street works the filter 

a built of eonerete block laid di 
rect on the floor of the filter. The re 

dk of the floor was covered with 
itent drainage tiles; the medium was of 
ker, 6 ft. in depth. 

“Vent tion pipes were placed at inter 
vals of ft round the cireumference of 
the hed. Kffluent drained to a well at the 
center of the filter, the bottom three courses 
0 the ell wall beine of honeycomb 
brickwork rhe filter was put in operation 
luring the autumn of 1947 It matured 
well and was soon producing a satisfactory 
effluent During the summer of 1948 it 

producing quite a good effluent, but I 


vas not entirely satisfied and I had the 
pes flushed out. During the 
ite autumn of 1948 the filter surface be 
eame eovered with a gray rrowth, so | had 
i small portion of the 3-in. econerete fillet 
iround the base of the filter wall removed 
nd a number of vents made so that air 

ild pe trate through the base of the 
vall to the underside of the drainage tiles 
astounding. Within 7 
ortion of the filter surface, about 
ft juare, had completely cleared and 


vithu } weeks the whole of the surface 


had cleared Huge quantities of humus 
ame with the effluent. Since then 
o fturthe trouble has been experienced.” 

lhis st ne demonstration of the 


need for oxygen in aerobie treatment 


processes may suggest similar treat 
ment for ponding filters elsewhere. <A 
note of ution is in order, however 


as the more rapid cireulation of air 
through the filter medium is likely t 
defeat its primary purpose by freez 
ng up the whole mass during below 


fre ny weather 


Mail Order Chemistry? 


\ responder ( se in Sewage 
Cher tentatively being planned 
for |] ! perators by the General 
Exter n Division of the Universit 
of Florida. The course, to be offered 
without idemie university redit, 
normally would cost the individual 
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only about $10. It is planned to have 
the courses well prepared by men fa- 
miliar with the everyday needs of sew- 
age works men. 

Here’s a new adaptation of the cor- 
respondence school idea. Perhaps, if 
enough interest were evidenced in other 
localities and in other phases of sew- 
age treatment operation and control, 
other university extension divisions 
could be interested in such specialized 
courses. It might even be that suit 
able recognition, in the form of cer 
tificates of completion, could be 
awarded at the annual Short Course 
and School to those who passed the 
course. 

Sharpen those pencils—here comes 
the mailman! 


How It’s Done in South Africa 


One picture being worth 10,000 
words, we present Figure 1 to show 
how one plant maintenance and beau 
tification program has been designed 
to take advantage of local materials 
to reduce grounds maintenance eosts 
The plant, located at Potchefstroom 
Municipality (approximately 100 mi 
southwest of Johannesburg in the 
Transvaal of South Africa), provides 
intermediate biological treatment for 
a population of nearly 10,000. The 
flowsheet calls for screening, primary 
settling, high-rate filtration, secondary 
settling, and two-stage sludge diges 
tion 

Among the unusual features to be 
found at this plant is the use of river 
washed gravel of 1-in. to 114-in. size 
as a landseaping item in the yard areas 
As shown, grassed areas are sharply 
reduced and ‘‘formal’’ in appearance, 
all edges and working areas around the 
plant units being gravel treated. The 
time saved in grass cutting more than 
compensates for any cost necessitated 
by weed control in the graveled areas, 
which also precludes any ‘‘mangy’’ 
appearing lawns caused by excess foot 
traffic. 
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FIGURE 1.—These striking grounds of a South African treatment plant result from 
large-scale use of gravel in yard areas. 


Also noteworthy are what appear in 
the foreground to be walks, but which 
are actually brick-lined drain ditches 
to carry off surface water in the flat 
plant area; the pole-mounted flood 
lights strategically placed for illumi- 
night operations; and the 
hedge around the 


nating 
screening dosing 
tank and filter. 

Does the layout suggest any ideas on 
how to dress up your own plant without 
increasing the housekeeping chores un 
duly ? 


The Sewage Plant Operator 
Has a Headache 


A sudden storm, and comes the filthy 
flood 


With floating trash and murky sticky 
mud ; 

Or smelly slimy sludge and oily sheen, 

And grit and grease; in color gray or 
green, 


Or brown, or black, or even blended 


blue, 

Mayhap with rusty reddish hostile 
hue ; 

In soapy silence stained with searlet 
sin, 


A fearful fretful treatment to begin, 

It slithers through the helpless gaping 
rates, 

Then coils and curls and 
choking grates. 

The all-shift shepherd stares in stunned 
alarm. 

How save his charge and B.O.D. from 
harm? 


churns on 


For Member Association Meetings 
see page 460 
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A FEDERATION 


The ambitious move to monthly pub 
this Journal is well 
With a single exception, 
the expanded operation has been ac 
‘complished in highly satisfactory fash- 
ion 

The disappointing element 


lication of 
underway 


now 


that of 
advertising support-—is extremely im- 
portant, however, for it is the adver- 
that determines the 
amount of technical material that can 
be published A net 
$40,000 was anticipated in 
Federation budget, and 
same amount was appropri- 


tising revenue 
advertising in 
eome ol 
the 1950 
actly the 
ated to cover the Journal printing and 
bill for the year. Advertising 
contracted to date is far 
sufficient to vield the amount of reve 
is budgeted and needed. 

Advertising space in the Journal is 
sold strictly on its merits, for it is in- 
deed an effeetive medium. 
condueted time 
avain have demonstrated a readership 


ex 


mailing 
from 


space 


nue that 


Surveys 
by advertisers and 
strength that is enviable in the sanitary 
field. Circulation 
among consulting engineers spe 


engineering eover- 
age 
cializing in waste disposal problems, 
and among supervisory sewace works 
operation personnel is  unexcelled 
Present 


vrowth is mainly among tech 
nical personnel of large 
which represent a virile 
equipment 

But 
why mar 
the Journal 
and industrial waste 
without the Federation 
and Where 
the professional art of sewage works 
and the present market ¢ 


industries, 
market for 
idditional 
ufaeturers should advertise in 
Where would the science 


there is an reason 


of sewave trea 


ment be today 
its publications? would 


operation he 


Editorial 


FACT OF LIFE 


It should not be necessary to point out 
that an obligation exists. 

The sale of Journal advertising space 
is one of the responsibilities of the Ex- 
ecutive Secretary-Editor. Until now 
it has been possible to meet the need 
through mail promotion and personal 
contact, and these efforts have been 
intensified with determination to over- 
the present emergency. How- 
ever, our readers can help materially, 
and their aid is solicited. Here is 
how the loyal reader can help: 


come 


1. Read the advertising. It is a 
splendid source of information on up 
to-date developments and trends. 


2. Notice who is—and who is not- 
supporting the Federation and your 


Journal by way of advertising partici- 
pation. 

3. Whenever you ean do so, give 
Journal advertisers the preference of 
your patronage. 

4. As you make inquiries or write 


for bulletins or catalogues that are 
mentioned in advertisements, be sure 
to state that you read about it in 


SEWAGE AND INDUSTRIAL WastTEs! 


Our faithful advertisers have asked 
no special favors and have received 
none. Several of them have used space 
in every single and well 
satisfied with the results. They expect 
no thanks, but they deserve the grati 
tude of every reader and user of the 
Journal. They identify themselves as 
a highly important element in the 
structure of the Federation, for with 
out advertisers there would be no Jour- 
nal at all 


issue, are 


W. H 
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1949-50 OFFICERS 


President: A. H. Niles 


r ul rmat 


ay Be rard 


PAST PRESIDENTS 


Vame Period 
Charles A. Emerson 1928 
“Arthur S. 
George J. Sehroepfer 
1945 
\lbert E. Berry... 1944 
John K. Hoskins. 1945 
Francis S. Friel.. .. 1946 
George S. Russell 1947 
\ M. Ehlers.. 1948 


HONORS AND AWARDS 
Honorary Members 


The qualifications for Honorary membership in the Federation are set forth in 
Article I], Seetion 4 of the By-law lone rv Members are elected upon recommen 
dation by a committee comprising the President and four latest Past Presidents, the 
senior Past President as chairman, in accordance with a policy adopted by the Board of 


Control on October 23, 1943 Honorary Members elected to date are as follows 


Charles Alvin Emerson 1941 
*Arthur S. Bedell . 1942 
W. Burbee ree 
don Pearse 1942 
tilman Hyde 1943 
Howard Eugene Mos .1943 
Flovd Willia 1944 
Willem Rudolfs... 1945 
William John Orchard 1946 
EF. Wellington Gilereas 1948 


arles Gi 


The Harrison Prescott Eddy Medal 


The Harrison Prescott Eddy edal is awarded annually to a member of any Mem 


ber Association of the Federation r outstanding research contributing in important 


f 
degree to the existing knowledge of the fundamental principles or processes of sewage 


treatment, as comprehensively deseribed and published during any stated year in 


SEWAGE AND INDUSTRIAL WASTES The award co ‘ yrates Harrison Prescott Eddy, 
1 famous engineer and a pioneer in the 


* Dee 
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Past recipients of the award are: 


Harry Willard Gehm 

John Raymond Snell 

Lloyd R. Setter 

H. Heukelekian 

Richard Pomeroy and Fred D. Bowlus.... 

F, W. Kittrell and O. W. Kochtitzky, Jr. .............. 19: 
John W. Hood 


The George Bradley Gascoigne Medal 


The George Bradley Gascoigne Medal is awarded annually to a member of any Mem 
ber Association of the Federation for outstanding contribution to the art of sewage 
treatment works operation through the successful solution of important and complicated 
operational problems, as comprehensively described and published during any stated year 
in SEWAGE AND INpusTRIAL Wastes. This award is in memory of George Bradley 
Gascoigne, a prominent consultant from 1922 to 1940, who demonstrated an unusual 
interest in matters of sewage works operation. 

Past recipients of this award are: 


Kerwin L. Mick 

James T. Lynch and Uhl T. Mann 

John D. MeDonald 

LeRoy Winfield Van Kleeck 

David P. Backmeyer 

Wilbur N. Torpey 


The Charles Alvin Emerson Medal 


The Charles Alvin Emerson Medal is awarded annua!ly to a member of any Mem- 
ber Association of the Federation “for outstanding service in the sewerage and sewage 
treatment works field, as related particularly to the problems and activities of the Fed- 
eration of Sewage Works Associations in such terms as the stimulation of membership, 
improving standards of operational accomplishments, fostering fundamental research, 
ete.” This award honors Charles Alvin Emerson, who served as President of the Fed- 
eration from 1928 to 1941 and holds the distinction of being its first Honorary Member. 

Past recipients are: 


Floyd William Mohlman................ 
Willem Rudolf's ...1944 

Langdon Pearse 1947 
LeRoy Wintield Van Kleeck 
William J. Orchard 


The Kenneth Allen Award 


From 1943 through 1948, meritorious personal service to the Member Associations 
of the Federation was recognized by the Kenneth Allen Award. The award was retired 
in 1948. 

Recipients of this award have been : 


Name Member Association 
Harry Thornton Calvert...... ..1. 8. P. (England) 
Edward F. Eldridge..... . Michigan 
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John Kurtz Hoskins 
Fred Merrvyfield 
Edward P. Molitor 
Robert S. Phillips 
Alfred Henry Weiters 
William Homer Wisels 


Name 


Albert Edward Berry 
Van Porter Enloe..... 
Albert Legrand Genter 
F. Wellington Gilereas 
Charles A Holmquist 
Dana Ewart Kepner 


Wilson Waldo Towne 


Name 


Howard Eugene Moses 


George S. Russell 
Dario Travan 

Frederick Holm 
Joe Williamson, Jr 


Name 
bk. J. M. Berg 
Frank EK. DeMartini 
John R Downes 
Thoma J. Dovle 


John Henry Garner 


\\ im Hughes 
Theodore R. Lovell 


George Martin 


Name 


William T. Knowlton 
Floyd W. Pinney 
Gilbert R. Frith 
Clarence E. Keefer 
Stuart Coburn 
Wellington Donaldsor 
Her ry J. Darcey 
Carroll H. Coberly 


Wilham Storrie 
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Leon Benediet Reynolds 


n Waring 


Murray Alderson Wilson 


Harold Benedict Gotaas 


William Merriam Cobleigh 


. Federal 

.Pacifie Northwest 
Jersey 
North Carolina 


lowa 


Central States 


Vember Association 
Canadian Institute 
Georgia 

. Maryland-Delaware 
New England 
New York 
Roeky Mountain 

Cahtornia 

. Dakota 


Member Association 
Pennsylvania 
Missouri 

Arizona 
Ohio 
. Florida 


Kansas 


Member Association 
. Texas 

. Federal 

New Jersey 
Michigan 

I Ss P. (England 
North Carolina 
Pacifie Northwest 
lowa 


..Central States 


Member Association 
.California 
.. Dakota 
. Georgia 
Maryland-Delaware 
...New England 
° .New \ ork 
Oklahoma 
Mountain 
-Canadian Institute 
.. Montana 


March, 1950 
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HONORS AND AWARDS 


Name Member Association 
George W. Marx... ...Arizona 
David Bryon Lee.. Florida 
William Q. Kehr....... .. Missouri 
Francis deSales Friel..........................Pennsylvania 


The Arthur Sidney Bedell Award 


Established in 1948, the Arthur Sidney Bedell Award acknowledges extraordinary 
personal service to the Member Associations of the Federation. Each Member Associa- 
tion is privileged once in every three years to name one of its members to receive the 
award, which may be earned by organizational leadership, administrative service, mem- 
bership activity, stimulation of technical functions, or similar participation. The 
award is named for the second President of the Federation, who exemplified its purpose 
by his long devotion and contribution to the affairs of the New York State Sewage 
Works Association. 

Past recipients follow: 


Name Member Association 

Harry P. Croft .....New Jersey 

Vietor Mareus Ehlers Texas 

R. Paul Kentucky-Tennessee 
Pacifie Northwest 
Arkansas 

Walter Asa Sperry Central States 

Harold Warner Streeter ee Federal 


The William D. Hatfield Award 


The William D. Hatfield Award recognizes outstanding annual sewage works opera 
tion reports. Following the 1946 award, the Board of Control authorized identical 
awards for outstanding annual reports prepared (1) for plants serving less than 10,000 
population, (2) for plants serving populations of 10,000 to 100,000, and (3) for plants 
serving populations of more than 100,000 persons. 

Recipients of this award have been : 


1946 
Walter M. Kunsch 


Plant Population 
Name Classification 
F. E. Peterson .. Under 10,000 
John R. Szymanski .... 10,000 to 100,000 
Warren H. Sleeger and George J. Schroepfer. . ......Over 100,000 


Plant Population 
Name Classification 
I’. E. Peterson... . 10,000 
Thomas T. Hay 10,000 to 100,000 
Kerwin L. Mick . ..... Over 100,000 
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1949 


‘raun 
Martin 
Hay 


preys ] 


Membership Prizes 


Prizes for membership activity its various 


awarded by 1943 he 


Federation since 


received these ‘ 


As waft 
Ass! 


Federal Sewage Research and Centra 
Assn F 
Missouri Water and Sewerage ( 
Works Assn 
a sewage and W ater Wor . 
Sewage and Sanitation 
na Water and Sewage Conf. and ¢ 
sewage sanitatior 
Institute 


Vennsylvania Seway 


est Industrial 


Industrial 


\ Virginia Sewage and 


Ohio Conference on Sewage and 


Water Associitior 


and Sewage 


following 


istes 
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Plant Population 
Classification 

. Under 10,000 

. 10,000 to 100,000 

19,000 to 100,000 


Member A 
Member \ 


have been 


ssociations 


ssociations have 


ir 
wage Wor ks 
.1943 


ind Central States Sewage 


. 1944 
an Institute 
.1945 


inadian Institute on 


1946 


and Arkansas Water and 


L947 


Wastes Association and 
W: 
Wastes and 


Association 1945 


Alaban a 
1949 


Quarter Century Operators Club 


Operators Club is an informal group comprising Active or 
Member A ciation ed 
ent works operation, on a full-time resident basis, twenty-five years prior to the date 
their adn on into the Club. The ¢ 
of Frank Woodbury Jones, who serves as its registrar 


The Quarter Cen 


Corporate Members of who had been er in sewage treat 
} 


of lub was created in 1941 under the sponsorship 


roster 


Behnke 
Julius W. Bugbee 
Raymond G. ¢ 
John V. 
Stuart | Coburn George S 
Morris M. Cohn C. D. 
Rodne Cook Paul 
karl Devendort Arthur H 
R. Downes I. H. Nevitt 
} Jol R 
Freeburn Wm. M 
Hl. Goodman Wm 
(rvatt 
Hamm 
D. Hatfield John S. Simn 
Hommon 
Jones L. Tolman 
um Edmund B. Wagner 
Wheeler, Jr. 


\gar 
\ Anderson 
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an (4 hase 


George 


ase 
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Glenn Searls 
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ANNUAL MEETINGS AND CONVENTIONS 


Annual 


Meeting 
Number Location Date 
1 Chicago, Llinois ¢ October 16, 19258 
2 New York, New York ¢ January 18, 1929 
3 New York, New York + January 14, 1930 
4 New York, New York +¢ January 22, 1931 7 
5 New York, New York + January 22, 1932 a 
6 New York, New York + January 19, 1933 
7 New York, New York + January 18, 1934 
~ New York, New York + January 18, 1935 
i) New York, New York ¢ January 16, 1936 
10 New York, New York + January 22, 1937 
1] New York, New York + January 21, 1938 
12 New York, New York } January 20, 1939 
13 New York, New York ¢ January 18, 1940 
Chicago, Llinois October 3-5, 1940 
l4 New York, New York + January 15, 1941 
New York, New York { October 9-11, 1941 
15 Cleveland, Ohio § October 22-24, 1942 
16 Chicago, Lilinois § October 21-23, 1943 
7 Pittsburgh, Pa. § October 12-14, 1944 f 
18 Chicago, Illinois + October 17-18, 1945 
19 Toronto, Ont., Can. § October 7-9, 1946 
20 Philadelphia, Pa. + October 10, 1947 
San Franciseo, Calif.1 July 21-24, 1947 
21 Detroit, Mich.§ October 18-21, 1948 
22 Boston, Mass. § October 17-20, 1949 
DIRECTORY OF COMMITTEES 
1949-50 
Constitutional Committees 
(See Article VI of By-laws) 
EXECUTIVE COMMITTEE OF THE Boarp CONTROL 
A. H. Niles, Chairman 
R. Rankin RK. D. Pomeroy 
F. L. Flood V. M. Ehlers 
L. M. Fisher R. EK. Fuhrman ‘ 


PUBLICATIONS COMMITTEE 


The Publicetions Committee arranges the technical programs for the annual conven- 
tions of the Federation and has general supervision of all publications of the Federation. 


F. W. Gilcreas, Chairman 
J. BE. Cooper F. W. Mohlman 
Rolf Eliassen W. H. Wisely 
B. M. MeDill 


t Annual business meeting of Board of Control. 
¢ Convention of membership-at large. 
) Annual business meeting of Board of Control and convention of membership-at-large. 
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ORGANIZATION COMMITTEE 


The Organization Committee examines and reports to the Board on applications for . 
membership in the Federation and endeavors to encourage the formation of new regional 
associations or conferences eligible for membership 
Earnest Boyce, Chairman 
{ R Compton R H Suttie 
SewaGe Works Practice COMMITTEE 
I'he Sewage Works Practice Committee reviews and directs for publication any 
resolution, report, or publication which establishes professional or technical standards in he 
the name of the Federation. 
Morris M. Cohn, Chairman ae 
Norval KE. Andersor L. W. Van Kleeck 
LD). Bloodgood Kerwin L, Mick 
RK. F. Brow: F. W. Mohlman 
Gi. P. Edwards A. H. Niles 
k. W. Gilereas Langdon Pearse 
K. V. Hall Willem Rudolfs 
( KE. Keefer M. Veatch 
C. W. Klassen W. H. Wisely 
Subcommittee on Use of Sludge as Fertilizer 
I ubeommittee of the Sewage Works Practice Committee was assigned to com- 
manual of practice on “Utilization of Sewage Sludge as Fertilizer.” The assign- 
ment | been completed and Manual of Practice No. 2 was published under the above 
title in November, 1946 
A. H. Niles, Co-Chairman 
Langdon Pearse, Co-Chairman 
W. Gilereas C. Sehaetzle 
W. Mohiman L. W Van Kleeck 
Willem Rudolf W. H. Wisels 
ommittee on Occupational Hazard 
This subeommittee of the Sewage Works Practice Committee has been assigned to 
compile a Manual of Practice on “Occupational Hazards in the Operation of Sewage 
Works.” The manual has been completed and was distributed to the membership in 
December, 1044 
L Van Klee: k, Chairman 
S. H. Ash Fred R. Ingram 
Reuben F. Brow: L. L. Langford . 
lo Doman L. West 


Sul tee on Air Diffusion 


i heor ttee of the Sewage Works Practice Cor ttee has been charged with 
ty of producing a Manual of Practice on “Air Diffusion in Sewage Treatment.” 
The final draft of the manual is under review 


Norval E. Anderson, Chairman 


\ J. Reck W. F. Schade 
G. P. Edwards C. B. Townend 


C. T. Mickle J. J. Wirts 
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Subcommittee on Sewer Maintenance 


This subcommittee of the Sewage Works L’ractice Committee has been directed to 
develop a Manual of Practice on “Maintenance of Sewers and Appurtenant Structures.” 
The first draft of the manual is in preparation 


R. F. Brown, Chairman 


Thos, B. Garry 3. H. Grout 

W. H. Brown, Jr. Roy Phillips 

G. E. Finck Richard Pomeroy 
| Grant Olewiler Robert P. Shea 
ia R. L. Patterson John H. Brooks, Jr 
f | Henry Fitch Forest Weber 

J Subcommittee on Chlorination of Sewage 
2 This subcommittee of the Sewage Works Practice Committee has been assigned the 


development of a Manual of Practice on “The Use of Chlorine in Sewage Treatment.” 


The manual is in a late stage of preparation. 


F. W. Gilereas, Chairman 
N. S. Chamberlain Hi. A. Faber 
A. FE. Griffin 
Subcommittee on Standardization of Units 


This subcommittee of the Sewage Works Practice Committee has been assigned to 
develop an approved schedule of units to be used in the reporting of plant operation and 


laboratory data. A committee of about forty members is at work. 


Willem Rudolfs, Chairman 


Subcommittee on Trickling Filters 
This subcommittee of the Sewage Works Practice Committee is engaged in the de 
velopment of a Manual of Practice to be entitled “Trickling Filters—Their Character 
isties and Loadings.” 
Kenneth V. Hill, Chairman 

Bb. F. Hateh Wm. E. Stanley 

W. S. Mahle 
Subcommittee on Sewer Ordinances “4 


This subcommittee of the Sewage Works Practice Committee has been assigned the 
preparation of a Manual of Practice concerning the regulation and control of the usage 
of public sewers. Distribution of the completed manual was begun in September, 1949 


D. Bloodgood, Chairman 


H. E. Babbitt A. F. Lehmar 
Fred J. Biele A. HL. Niles 
R. F. Brown B \ Poole 


M. M. Cohn 1. L. Quinn 
Charles A. Davis (. 1, Siebert 
C. Keefer 
Subcommittee on Sewage Works Accounting 
This sewage works practice subeommittee was created in 1946 for the purpose of 
developing a manual of practice on accounting procedures for municipal sewage works 


functions. Mimeographed copies of the manual in tentative form were made available 
for purchase in April, 1949 
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F. M. Veatch, Chairman 


G. J. Beiswanger E. A. Farmer 
Charles A. Davis K. K. Wallace 
Alfred A. Estrada S. I. Zack 


Subcommittee on Paints and Protective Coatings 


This sewage works practice subcommittee has the function of assembling experience 
and data on paints and protective coatir ised 


in sewage works, to be presented with 


recommendations in the form of a manua The subeommittee was created in 1946 and 


is now collecting data on this subject 


Kerwin L. Mick, Chairman 
Vireil Anderson W. Pinney 
W. D. Hatfield Walter 
J. W. Johnson M. L 
W. T. MeClenahan 


A. Sperry 
Robbins 


ResearcH COMMITTE! 
The Research Committee has the function of stimulating research work among the 
various Member Associations, and of cooperating with other organizations in the 
promotion of research. 


Willem Rudolfs, Chairman 


H. E. Babbitt F. W. Mohlman 
Blood rood E. Orford 

G. P. Edwards C. C. Ruchhoft 

H. A. Faber N. H. Sanborn 

Hl. W. Gehm C. N. Sawyer 

\. L. Genter L. R. Setter 

H. Heukelekian H. A. Trebler 

mak ] W Van Kleeck 


mmittee on Toxicity of Industy Wastes 


This subcommittee of the Research Committee is functioning in three sections: 
Ne | Critical review of literature; Willem Rudolfs, Chairman, C. E. Barnes, 


Doudorolf, G. P. Edwards, H. Heukelekian, F. W. Kittrell, C. E. Renn and R. F. 
Development of methods for toxicity determinations on wastes; J. A. 
rthy, Chairman, S. E. Coburn, G. P. Edwards, H. Heukelekian, E. Hurwitz, R. S. 
gols, ©, C. Ruehhoft, W. W. Sanderson, C. M. Sawver and R. F. Weston 

ection IIL. Development and standardization of bio-assay methods; P. Doudoroff, 
Finance Commirrer 


il 


The Finance Committee develops the annual operating budget of the Federation 
d affords guidance to the Board of Control in financial affairs. 


W. J. Orchard, Chairman 
V. M. Ehlers 


Special Committees 
COMMITTEE ON AWARDS 


e Board of Control on October 11, 


e Board on matters of award pro 
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cedures and to make recommendations as to the annual winners of the Eddy, Gascoigne 
and Emerson Awards. 
L. S. Kraus, Chairman 


G. A. Rohlich 


H. B. Gotaas 


Honorary Mempersoip COMMITTER 


Authorized by the Board of Control on October 24, 1942, this committee comprises 


the President and four latest, living Past Presidents with the senior Past President as 
chairman. The committee reviews nominations for election to the grade of Honorary 
Member and makes recommendations to the Board on such nominations, 


J. K. Hoskins, Chairman 


A. H. Niles 
Friel G. 8. Russell 


Operation Reports ComMMITTEF 


The Operation Reports Committee was created by the Board of Control on October 
11, 1941, to provide for Federation recognition of outstanding operation reports. The 
committee now administers the annual William D. Hatfield Award 


A. F. Dappert, Chairman 
L. E. West G. A. Hall i 


OPERATOR'S QUALIFICATIONS COMMITTEE 


Authorized by the Board of Control on October 11, 1941, the Operator’s Qualifica- 
tions Committee is assigned to “establish minimal qualifications for operators of various 
classes of treatment works.” The committee also has the duty of collecting and compil 
ing data on present procedures in the licensing and certification of operators, for refer- 
ence to Member Associations. 


L. W. Van Kleeck, Chairman 


Benjamin Benas T. C. Schaetzle 


[INDUSTRIAL WASTES COMMITTEE 


The Industrial Wastes Committee was created by the Board of Control on October 
23, 1943, for the purpose of developing interest in this important field and to direct a 
program whereby the Federation may be of service in industrial waste problems. 


¥. W. Mohlman, Chairman 


. R. Balmer R. W. Hess 

D. E. Bloodgood L. F. Oeming 
H. W. Gehm Wim. S. Wise 
’. B. Hart 


NOMINATING COMMITTEE 


The special Nominating Committee was created by the Board of Control on October 
9, 1946, to function in an advisory capacity to the Election Committee. The Nominat- 
ing Committee is to comprise the last five living Past Presidents, with the senior Past 
President as chairman. 

A. EB. Serry, Chairman 


V. M. Ehlers GG. S. Russell 
J. K 


K. Hoskins S. Friel 


| 
: 
a 
= 
an 4] 
Mig 


388 SEWAGE AND INDUSTRIAL WASTES March, 1950 


Quarter Century Operators CLus CoMMITTEE 
The special Quarter Century Operators Club Committee was created by the Board 
of Control on October 9, 1946. It is the function of this Committee to establish eligibil- 


ity requirements, process membership applications, maintain the roster and supervise the 
activities of the Quarter Century Operators Club. 


Frank W. Jones, Chairman 


Stuart FE. Coburt Harold W. Streeter 


LEGISLATIVE ANALYSIS COMMITTEE 


The Legislative Analysis Committee was created by the Board of Control on October 
17, 1945, to study legislation pertinent to the interests of the Federation and to serve the 
Board in advisory capacity. 


David B. Lee, Chairman 


C. E. Sehwob L. D. Matter 
C. I. Sterling R. L. Winget 


ConsTITUTION AND By-Laws COMMITTEE 


The Constitution and By-laws Committee was created by the Board of Control on 
October 10, 1947, to review and develop recommendations for the amendment of the 
Constitution and By-laws of the Federation as may be deemed advisable under chang- 
ing conditions. 

C. A. Emerson, Chairman 
KF. S. Friel W. J. Orchard 
F. W. Gilereas G. S. Russell 


COMMITTEE ON EMERGENCY PLANNING 


Created in 1948, the Committee on Emergency Planning is the medium of Fed- 
eration cooperation with Federal agencies and others in matters pertaining to sanitation 
requirements and practices in the event of national emergency or disaster. 


C. W. Klassen, Chairman 


M. R. Golly David B. Lee 
W. A. Hardenbergh B. A. Poole 


COMMITTEE ON Sewer Revenve Rates anv Rate Strvcrures 


The Committee on Sewer Revenue Rates and Rate Structures was created by the 
Board of Control in 1948 to study and advise the Board on matters of Federation policy 
appertaining to sewer revenue financing procedures 


G. J. Schroepfer, Chairman 


H. R. Green M. W. Tatlock 
W. E. Stanley F. M. Veatch 


Joint Committees With Other Associations 


CoM MITTEE ON STANDARD METHODS OF SEWAGE AND INDUSTRIAL WasTES ANALYSIS 


Created by the Board of Control on January 22, 1931, the Committee on Standard 
Methods of Sewage and Industrial Wastes Analvsis has functioned with similar com 
mittees of the American Water Works Association and American Public Health Asso 
ciation in the production of the laboratory manual Standard Methods for the Examina 
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tion of Water and Sewage. In 1947 the Federation became a joint publisher of this 
book with the above associations. The coramittee is presently engaged in a comprehen- 
sive research project on analytical methods, which project is being financed by a grant 
made through the National Institute of Health. 


W. D. Hattield, Chairman 


G. E. Symons H. Heukelekian 
S. E. Coburn G. P. Edwards 
D. E. Bloodgood E. W. Moore 
A. J. Fischer M. Starr Nichols 
W. W. Sanderson Richard Pomeroy 
R. D. Hoak Cc. C. Ruchhoft 
i Keeno Fraschino Willem Rudolfs 
e W. S. Mahlie R. F. Weston 
A. M. Buswell M. G. Mellon 
F. W. Kittrell L. K. Herndon 


C. N. Sawyer 


COMMITTEE ON Water AND SewaGe Works DEVELOPMENT 


The Committee on Water and Sewage Works Development was organized in 1943 
to promote the planning of water and sewage works and to encourage the inclusion of 
such projects in postwar planning programs. The committee, temporarily inactivated, | 
comprises representatives of the Water and Sewage Works Manufacturers Association, 
American Water Works Association, New England Water Works Association and the 
Federation of Sewage Works Associations. Federation representatives are: 


C. A. Emerson G. J. Schroepfer 


Special Convention Committees 
CONVENTION MANAGEMENT COMMITTEE 


The function of this committee is to supervise details of the management of the 
Annual Meetings of the Federation. 


W. J. Orchard, Chairman 


A. T. Clark C. KE. Keefer 
L. H. Enslow W. H. Wisely 


Meeting Place ComMMITTEE 


This committee reviews invitations received for the Annual Meetings of the Fed- 
eration and makes recommendations to the Board of Control in regard to the time and 
place of such meetings. : 

A. H. Niles, Chairman 


R. E. Fuhrman R. F. Hayes 
V. M. Ehlers W. F. Rockwell 
W. H. Wisely A. T. Clark 


Pus.Liciry AND ATTENDANCE COMMITTEE 


The function of this committee is to prepare publicity releases in connection with the 
Annual Meetings of the Federation and to direct the distribution of such material. 


L. H. Enslow, Chairman 


M. M. Cohn W. A. Hardenbergh 
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Directory of Members 


MEMBER ASSOCIATIONS 


Alabama Water and Sewage Association (Affiliated 1945) 
Territory: State of Alabama. 
President: George H. Godwin; Vice-President: John Staleup; Director: R. C. Bar 
ton; Treasurer: G. H. Dunstan; Secretary: Alex O. Taylor, Box 69, Auburn, Ala. 


Argentina Society of Engineers, Sanitary Engineering Division (Affiliated 1936). 
Territory: Republic of Argentina. 
FSWA Contact Member: E. B. Besselievre, The Dorr Co., 570 Lexington Ave., New 


York, N. Y. 


Arizona Sewage and Water Works Association—-Sewage Works Section ( Affiliated 
1928). 
Territory: State of Arizona. 
President: A. Anton Frederickson; First Vice-President: George M. Marx; Second 
Vice-President: John Hoover; Director: Harold Yost; Secretary-Treasurer: Mrs. 
Helen Rotthaus, ¢/o Sanitary Engineering Div., State Dept. of Health, Capitol 
Bldg., Phoenix, Ariz. 


Arkansas Water and Sewage Conference—Sewage Works Section ( Affiliated 1946) 
Territory: State of Arkansas. 
Chairman: Neal B. Thayer; Vice-Chairman; Fay Peer; Director: B. W. Dees; See- 
retary-Treasurer: Warrison Hale, University of Arkansas, 118 Chemistry Bldg., 
Fayetteville, Ark. 


California Sewage Works Association ( Affiliated 192s) 
Territory: State of California. 
President: Raymond R. Ribal; First Vice-President: Frederick Gi, Nelson; Second 
Vice-President: Harold B. Gotaas; Director: Richard Pomeroy; Seeretary-Treas 
urer: Lawrence H. Cook, Box 696, Menlo Park, Calit 


Canadian Institute on Sewage and Sanitation (Affiliated 1933) 
Territory: Dominion of Canada. 
President: L. G. MeNeice; Vice-President: DD. A. R. MeCannel; Director: William 
Storrie; Secretary-Treasurer: A. EB. Berry, Ontario Dept. of Health, Parliament 
Buildings, Toronto, Ont., Can. 


Central States Sewage Works Association ( Affiliated 192s) 
Territory: States of Illinois, Indiana, Wiseonsin, and Minnesota 
President: L. S. Kraus; First Vice-President: H. T. Rudgal; Second Vice-President: 
M. L. Robins: Third Vice-President: W. W. Mathews; Director: George Martin: 
Secretary-Treasurer: Paul W. Reed, ¢/o U. S. Publie Health Serviee, 69 W. Wash 
ington St., Chicago 2, Ill. 


Dakota Water and Sewage Works Conference--Sewage Works Sections (Afiiliated 
1936). 
North Dakota Section. 
Territory : State of North Dakota 
President: A. F. Hulteng; Vice-President: H. H. Behlmer; Director: Roy G. Spieker; 
Secretary-Treasurer: Jerome H. Svore, c/o State Dept. of Health, Bismarck, N. Dak 
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South Dakota Section. 
Territory: State of South Dakota. 
President: C. B. Madison; Vice-President: Wallace Johnson; Director: Roy G. 
Spieker; Secretary-Treasurer: Charles E. Carl, ¢/o State Board of Health, Pierre, 
S. Dak 


Federal Sewage Research Association ( Affiliated 1930). 
Territory: Federal employees wherever stationed 
President: Wm. H. Cary, Jr.; Vice-President: Gordon E. MeCallum; Director: 
Robert N. Clark; Secretary-Treasurer: Leonard B. Dworsky, ¢/o Div. of Water 
Pollution Control, U. S. Publie Health Service, Washington 25, D.C 


Florida Sewage Works Association (Affiliated 1941) 
Territory: State of Florida 
President: S. K. Keller; Vice-President: W. J. Parks; Director: B. F. Borden; 
Secretary-Treasurer: Perry M. Teeple, P. O. Box 210, Jacksonville, Fla 


Georgia Water and Sewage Association—Sewage Works Section (Affiliated 1936). 
Territory: State of Georgia. 
President: Clyde Angle; Vice-President: Van P. Enloe; Director: Gilbert R. Frith; 
Secretary-Treasurer: L. E. Waller, Rte. 12, Box 246, Atlanta, Ga. 

Institution of Sanitary Engineers—-England ( Affiliated 1932) 
Territory: British Empire 
President: N. Ca npbell Little; Director Gordon S. MeDonald; Seeretas Karnest 
V. Balsom, 118 Vietoria St., Westminster, S. W. 1, London, England 


Institute of Sewage Purification—England (Affiliated 1952) 
Territory: British Empire. 
President; Clarence Jepson; Vice-President: C. B. Townend; Director: W. F. Free 
born; Treasurer: H. Booth; FSWA Contact Member: Martin Lovett, 206 Bradford 
Rd., Wakefield, Yorkshire, England 


Iowa Sewage Works Association (Affiliated 1928) 
Territory: State of Iowa 
President: Paul Bolton; Vice-President: Carl Borland; Director: J. L. Strelow; 
Secretary-Treasurer: Leo Holteamp, P. O. Box 310, Webster City, Ta 


Kansas Sewage Works Association (Affiliated 1935) 
Territory: State of Kansas. 
Chairman: Roy Binder; Vice-Chairman: D. B. Kissinger; Director: FE. F. Miltner; 
Secretary-Treasurer: Dwight F. Metzler, ¢/o State Board of Health, Marvin Hall, 
University of Kansas, Lawrence, Kans 


Kentucky-Tennessee Industrial Wastes and Sewage Works Association (Affiliated 
1946) 
Territory States of Kentucky and Tennessee 


Chairman: S. Leary Jones; Vice-Chairman: G. R. Watkins: Director: Maurice IL 
Miller; Secretary-Treasurer: R. P. Farrell, 420 Sixth Ave., N., Nashville 3, Tenn. 


Louisiana Conference on Water Supply and Sewerage ( Affiliated 1949) 
Territory: State of Louisiana 
Chairman: Joseph Cefalu; Vice-Chairman: Ben S. Graves; Director: S. S. 


ford; Secretary-ireasuret Dar L Winters, « o Gult Public service 


Iberia, La. 
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Maryland-Delaware Water and Sewerage Association—Sewage Works Section (Affili- 
ated 1928). 
Territory: States of Maryland and Delaware. 
President: A. A. Bailey; First Vice-President: R. E. Fuhrman; Second Vice-Presi- 
dent: L. E. McClung; Director: C. E. Keefer; Secretary-Treasurer: W. M. Bingley, 
2411 N. Charles St., Baltimore 18, Md. 


Michigan Sewage Works Association ( Affiliated 1930). 
Territory: State of Michigan. 

President: G. E. Hubbell; Vice-President: D. W. Granger; Director: L. F. Oeming; 
Secretary-Treasurer: Donald M. Pierce, State Dept. of Health, Room 334, Adminis- 
tration Bldg., Lansing 4, Mich. 


Missouri Water and Sewerage Conference—Sewage Works Section (Affiliated 1929). 
Territory : State of Missouri. 
Chairman: Herbert O. Hartung; Vice-Chairman: Frank Thierfelder; Director: Allan 
H. Wymore; Secretary-Treasurer: Warren A. Kramer, ¢/o State Office Bidg., Jef- 
ferson City, Mo. 


Montana Sewage Works Association ( Affiliated 1944). 
Territory: State of Montana. 
Chairman: Chet Eyer; Vice-Chairman: Kurt Wiel; Director: K. L. Chrysler; See- 
retary-Treasurer: H. B. Foote, Div. of San. Eng., State Board of Health, Helena, 
Mont. 


New England Sewage Works Association (Affiliated 1929). 
Territory: States of Maine, New Hampshire, Vermont, Massachusetts, Connecticut, 
and Rhode Island. 

President: Ralph W. Horne; First Vice-President: William S. Wise; Second Vice 

President: E. Sherman Chase; Director: F. lL. Flood; Secretary-Treasurer: Walter 

E. Merrill, ¢/o State Dept. of Health, 511A State House, Boston, Mass. 


New Jersey Sewage Works Association (Affiliated 1942). 
Territory: State of New Jersey. 

President: John Struss; Vice-President: Sol. Seid; Director: L. J. Fontenelli; Sec- 
retary-Treasurer: Michael 8. Kachorsky, Box 253, Manville, N. J. 


New York Sewage and Industrial Wastes Association (Affiliated 1930) 
Territory: State of New York. 

President: John W. Johnson; Vice-President: J. M. MaeCrea; Director: G. E. 
Symons; Treasurer: J. C. Brigham; Secretary: Ralph C. Sweeney, ¢/o State Dept. 
of Health, 615 Commerce Bldg., 119 E. Main St., Rochester, N. Y. 


North Carolina Sewage Works Association (Affiliated 1929). 
Territory: State of North Carolina. 

Chairman: E. R. Tull; Vice-Chairman: W. W. Atkins; Director: Robert S. Phillips; 
Secretary-Treasurer: E. C. Hubbard, ¢/o State Board of Health, Raleigh, N. C. 


Ohio Sewage and Industrial Wastes Treatment Conference (Affiliated 1932). 
Territory: State of Ohio. 
Chairman: W. R. Bowman; First Vice-Chairman: H. 8. Kline; Second Vice-Chair- 
man: W. E. Gerdel; Director: B. M. MeDill; Secretary-Treasurer: G. A. Hall; 
Acting Secretary-Treasurer: J. E. Richards, 302 Departments Bldg., Columbus 15, 


Ohio. 
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Oklahoma Water, Sewage and Industrial Wastes Conference—Sewage Works Section 
(Affiliated 1929) 


lerritory: State of Oklahom: 
lent Grover L 


! Vice-President: R. B, Riddle; Director: Frank S. 
Taylor; Secretary-Treasurer: H. J. Darcey, State Dept. of Health, Oklahoma City 5, 
Okla 


Pacific Northwest Sewage Works Association 


Territory: States of Washington, 
President Emul C, 


Affiliated 1933). 
egon, and Idaho 


First we-President W McNamara; Second Vice 
President Wm. W. Tinniswood: Director ( M. Howard; Secretary-Treasurer: 


Wm. P. Hughes, City Engineer’s Office, City Hall, Lewiston, Idaho 


Jensen: 


Pennsylvania Sewage and Industrial Wastes Association 
Territory: State of Penn 3) 
Preside 


President 


Affillated 1928) 
Roetman; First John Campbell; Second Vice 


Ruening; Director H. Yow 


Bush, ¢/o Pennsylvania Dept. of Health, 


Secretary-Treasurer: 

Kirby Health Center, Wilkes-Barre, Pa. 

Puerto Rico Water and Sewage Works Association 
Territory: Puerto Rico 
Presulent Manus Vir 


Affilhated 1947) 


i Sarba;: lent: Wr 
Hernandez; Secretary-Treasurer Alval Pie 


Sewer Service, Box 2832, San Juan 


C. Hill; Director: Alberto 
ree, c/o Puerto Rico Aqueduct & 


Rocky Mountain Sewage Works Association ( Affilia 
Territory: States of Wyoming, Colorado, and New Mexico 
Carl M. Bennett; Vice-President: Sam Gass; Director: L. O. Williams; 
Treasurer: Carroll TH. Coberly, 


Room 329, 1441 Welton St., Denver 2, 


South Carolina Water and Sewage Works Association—Sewage Works Section ( Affili- 
ated 1049) 
Territory: State of South Carolina 
Preside nt George A. Khame; Vice-President: E. D. Fry; Director: George A 
Khame; Secretary-Treasurer: W. T. Linton, Wade Hampton Bldg., Columbia, 8. C. 
Swiss Association of Water and Sewage Professionals 
lerritory : Switzerland 


Presi ent \ 


Affilated 1947) 


Kropf; Vice-President: H. Bachoffner,; 


Director: Walter Dardel; 
FSWA Contact Member: Walter 


Dardel, Aarberg (Berne) Switzerland 
Texas Water and Sewage Works Association 
Territory: State of Texas 
man: |. M. Dietz; Vice-Chairman ». Allison; Sorrells: 
tant Secretary: Mrs. FE. H. Goodwin; Secretary-Treasurer: V. M. Ehlers, 501 
3rd St., Austin 2, Tex 


Sewage Works Section ( Affiliated 1928). 


Director: J. H. 


Virginia Industrial Wastes and Sewage Works Association 


Territory: State of Virginia 
President: Bryant W. Strother 


peth, Secretary-ireas 


Affiliated 1947) 


J. A 
LS F 
West Virginia Sewage and Industrial Wastes Association (Affiliated 1947) 
lerritory: State of West Vir 
President: Edward Shroyer; 
dent: H. W. Speiden; Direct I] 


Rines; Director: L. L. Hedge 
ranklin St., Richmond 19, Va 


ril 


Moses; Second Vice-Presi 
Treasurer: R. G. MeCall, 
Rm. 643, State Capitol Bldg., Charleston 5, 
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Bugbee, Julius W. (1942), 290 Mas 
sachusetts Ave., Providence, R. 1. 


Emerson, Charles A. (1941), Havens 


& Emerson, Woolworth Bidg., New | 


York 7, N 


Gilcreas, W Wellington (1948), 
Asst. Dir., Div. of Labs. & Res., 
State Dept. of Health, New Scot- 
und Ave., Albany 1, N. ¥ 


Albert Pipe Supply Co., Inc., Berry 
& N. 13th St., Brooklyn 11, N. Y., 
Rep. J. J. Dougherty 

Aluminum Co. of America, 2100 
Gulf Bidg., Pittsburgh, Pa., Rep 
F Close 

American Brass Co, Waterbury, 

onn., Rep. F. G. Smith 

American Cast Iron my ipe Co., Bir 
mingham, Ala., Rep. E = Gilder 

American City Magazine, > Fourth 

Ave.. New York, N *Y.. Rep 

Edgar J. Buttenheim, Pres & Mer 

American Concrete Pipe Assn., 228 
? Salle St Suite 1033, Chi 
cago Iil., Rep. Howard F. 
Peckworth, Managing Dir 

American Well Works, Aurora, TIL., 
Rep. E. B. Ransch 

Armco Products Assn., Mid 
dletown, Ohio, Rep. W. H. Spin 
dler 1 ublicity 

Automatic Control Co., 1005 Uni- 


versity Ave., St. Paul 4, Minn., | 


Rep. J. S. Williams 


Bristol Co., Waterbury, Conn, Rep. 
F B orchers, Asst. Sales Mer. 


Builders- Providence Inc., Div. of | 
3uilders Iron Foundary, P. O. Box | 


I 
1342, Providence, R. L, Rep. C 
G. Richardson. 


Carter Co, Ralph B 192 At 
lantic St., Hackensack, N. J., 
Rep. John J. Horgan 

Chain Belt Co., Milwaukee, Wis., 
Rep. W. B. Marshall, Sales Pro- 
motion Mgr. 

Chapman Valve Mfg. Co., 203 
Hampshire St., Indian Orchard, 
Mass., Rep. Donald M. Belcher 

Chicago Pump Co., 2300 Wolfram 
St Chicag lil., Rep Milton 
Spiegel, Vice-Pres. & Gen. Mer 

Clay Products Assn., 100 N. La 
Salle St., Chicago 2, IL, Rep 
J. D. Cook, Se 


Climax Engineering Co., Chicago | 


Office, 111 W. Monroe St, Rm 
922, Chicago 3, Ill, Rep. E. D 


‘orp., 15 Exchange PL, 
2, N. J., Rep. Her 

, Pres 

Crane Co., 836 S. Michigan Ave., 
Chicago S$, Il), Rep. J. R. Cella 


DeLaval Steam Turbine Co., Tren 


Mfg. Co., W. §., 607 


Mo., Rep. A. G. Frerking, 
Vice —y & Sales Mgr. 


ep. H. V. Petersen, | 


Trust Bldg. Kansas | 


HONORARY MEMBERS 


Hyde, Charles Gilman (1943), Cons 


Engr., 2599 Buena Vista’ Way, | 


Berkeley 8, Calif. 


Mohiman, Dr. Floyd W. (1944), 


Dir., Div. of Labs., Chicago San 
Dist., 910 S, Michigan Ave., Chi- 


Moses, E. (1943), Chief 


Orchard, William J, (1946), Gen 
Mgr eh & Tiernan Co., 
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Pearse, Langdon (1942), San. Engr 


| Chicago San, Dist., 910 S. Michi 


San Engr., State Dept. of Health, | 


| cago 5, Ill. 


1522 N. Second St., Harrisburg, 
Pa 


Dorr Co., Inc., Barry Pl, Stamford 
Conn. 


Elmeo Corp., 3319 S. Wallace St., 


Chicago 16, Iil., Rep. Paul O 
Richter, Mgr. Central Div 


Engineering News-Record, 330 W 
y 


42nd St., New York, N 
Engineering Sales (Corp., 08-9 

United Bldg., 43 Leon St.. Bos 
toa, Mass., Rep. Fred S. Gibbs 
Everson Mfg. Co., 207 W. Huron 
St., Chicago 10, Il., Rep. R. B 
Everson, Pres. 


Fairbanks, Morse & Co., 80 Broad 
St.. New York 4, N. Y., Rep 
Charles J. Prestler, Mgr. Pump 


Flexible Sewer-Rod Equipment Ce 
} 9059 Venice Bivd., Los Angeles 
Calif., Rep. Peter L. Ciacco, Mgr 


Gale Separator Co. | $2 

| Vanderbilt Ave., New York, 'N. 

Rep. William A. Gehle, Pres 

| General Chemical Co., 3357 W. 47th 

| Place, Chicago 32, Ill., Rep. L. I 

| Birdsall, Tech. Service Div 

General Electric Co., 1 River Rd., 
Schenectady, N. ¥ , Rep. H. V 


Crawford 


gan Ave., Chicago §, 


Rudolfs, Dr, Willem (1945), Chr., 


| Dept. of San., Agr. Ex. Sta., Short 
| Course Bldg., New Brunswick, N. J 


ASSOCIATE MEMBERS 


Glamorgan Pipe & Foundry Co., | 


Lynchburg, Va., Rep. John D 
Capron 
Green Bay Foundry & Mach ne Wks., 
401 S. Broadway, Green Bay, 
Wis., Rep. James P. North, Pres 
| Gruendler Crusher & Pulverizer Co 
2915 N. Market St. St. Louis, 
Mo., Rep. William P. Gruendler, 
Sec.-Treas 


Hardinge Co., Inc., York, Pa, 
Rep. M. C. Fleming 

Hershey Mfg. Co., Corner of E & 
Second Sts., South Boston 27, 
Mass., Rep. William C. Sherwood 

Homelite Corp., Port Chester, N. Y., 
Rep. Nelson Thompson 


Infileo, Inc., 325 W. 25th PL, Chi 
cago, lll., Rep. H. W. Gill ard 

lowa Valve Co., 201 N. Talman 
Ave., Chicago, Ill., Rep. J 
Dousette, Gen. Sales Mgr 


Jeffrey Mig. Co., Columbus, Ohio, 
Rep. S. L. Tolman 

Johns-Manville Corp, 22 FE. 40th 

| St., New York, N. Y., Rep. R 

| F. Orth, Mar. Transite Pipe Dept 

Josam Manufacturing Co., 1302 On 
tario Ave., Cleveland, Ohio, Rep 
Leo N. Newman. 
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Koppers Co, Inc., South Ave., 
Westfield, N. J., Rep. K. P. 
Stearns, Mgr., Adv. & Promotion 


Lakeside Engineering Corp., 227 
Adams S:., Chicago, Ill., Kep 
RK. O. Friend. 

Limestone Products Corp. of Amer- 
ica Newton N. J. Rep. Peter 
J. Kel ley, Service Rep 

Link-Belt Co 2045 W. Hunting 
Park Ave., Vhiladelphia, Pa., Rep 
William L. Hartley 

Lock Joint Fipe Co. E. Orange, 
N Rep. F. F. Longley, Vice 
Pres 

Lynchburg Foundry Co., Lynchburg, 
Va., Rep. W. Roy Odor. 


Mathieson /lkali Works, Inc., 
42nd St. New York 17. N. Y 

Rep. J. O. Logan 

Mine Safety Appliances Co. Brad 
dock, Thomas & Meade Sts., Pitts 
burgh, Pa., Rep. N. R. Chilling 
worth, Sales Statistical Dept. 

Mueller Co., $12 W. Cerro Gordo 
St., Decatur, TIL, Rep W 
Simpson, 


National Water Main Cleaning Co., 
30 Church St., New York, N 
Rep. J. A Frank . Pres. & Gen 
Mar 


Nichols Engineering & Research 


Corp., 60 Wall Tower, New York, 
N RK 


Y., Rep. R. W. Rowen, Vice 
Pres 


Omega Machine Co. 9 Cobding 
St., Providence, R. I, Rep. L. E 

Harper 

Pacifie Flush Tank Co., 4241 Ra- 
venswood Ave., Chicago, Ill., Rep 
L. E. Rein, Pres 

Pittsburgh-Des Moines Co., Neville 
Island Branch, Pittsburgh, Pa 
Rep. J. E. O'Leary 

Pittsburgh Equitable Meter Co., 400 
N. Lexington Ave., Pittsburgh, 
a, Rep. W. F. Weimer 

Pittsburgh Pipe Cleaner Co. of New 
York, 3004 Woolworth Bidg., New 
York 7, N. Y., Rep. Kyle 1. Rob 


inson, Pres 


Preload Corp. 211 E. 37th St., 
New York 16, N. ¥., Rep. E. H 
Thwaits, Vice-Pres 

Proportioneers, Inc., P, O. Box 1442, 
Providence 1, Rep E 
Hollberg, Vice-Pres 

Public Works Magazine, 310 E. 45th 
St., New York, Y., Rep. W 
A. Hardenbergh. 
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Royer Foundry & Machine Co Vapor Recover) yst , 282 Water & Sewage Works, 155 E. 44th 
t N. Alameda 5St npton alif St., New York, N. Y., Rep. E. S 


t Corp., East 
Walker ment nc., ittsburgl > tep. William L 


iblic Ledger 
Philadel 

W. Wood 

& Mach. Corp., 
Rep. T. Cruthers 


Yeomans Brothers », 1433 Day 
ton St.. Chik 4 i, Rep 


United 
Charles Yeor 


Stoke 


CONSOLIDATED MEMBERSHIP DIRECTORY * 


Aalto , Sew. Tr. Pit wer J City Engr. & St 
Det Tenafly, N J 5 2 {. Howard St., Glen 
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Willis D., San. Engr., 

Havens & Emerson, 253 Hroad- 

way, Rm. 1414, New York 7, 

(N.Y.) 

Barnes, Geo. E., Prof. of Civ. Eng., 
Case Inst. of Tech., Cleveland 6, 


Barlow, 


Ohio (Ohio) 

Barnes, J. P., Brockhurst House, 
Bescot, Walsall, Staffs., Eng 
(ISP) 

Barnes, L. B., Supt., Sew. Tr. Wks., 
418 Evers Ave., Bowling Green, 
Ohio (Ohio) 

Barnes, R. F., 34 Duke St., Trow- 
oridge, Wilts. Eng. (ISP) 

Sew, Tr 


Barnes, Roy F Opr., 7 
Pit., Glenmore St., San 
Diego 11, Calif. (Calif.) 

Barnett, G. R., Chem., San. Dist 
of Chicago, 519 Commercial Bank 

Peoria, Ill. (Cen. St.) 

Barnett, R. A. 734 Belmont PL, 
Seattle, Wash. (Pac. N. W.) 
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Barney, J. W., City Magr., Hills- 
boro, Ore. (Pac. N. W.) 

Barnhart, Thomas F., State Dept 
of Health, Bur. of San. Eng., 415 
First Natl Bank Bldg, Greens 
burg, Pa. (Pa.) 

Barnhill, John T., Chem., Metcalf 
& Eddy, 179 Milton St., Wollas- 
ton, Mass. (New Eng.) 

Baron, A. R., Dist. Pub. Health 
Engr., State Bd. of Health, Dist. 


4, Fredericktown, Mo. (Mo.) 
Barr, Melville, Pres. & Treas, M 
Const., Ltd., 561 Division 
St., Kingston, Ont., Can. (Can.) 


Barraclougs, Donald H., Chief 
Tr. Wks., Metro, W S. & D. Bad., 
c/o Crown Hotel, Wyke, Brad 
ford, Yorks. Eng. (ISP) 


Barranger, Gl D., Town Engr., 


ynn 
P. O. Box 207 


Marion, Va. (Va.) 

Barratt, E. F., Town Engr., Wes 
ton, Ont., Can. (Can.) 

Barrett, Cecil H., Sr. Design Engr., 
Div. of Design, Dept. of Pub 
Wks., 443 City-County Bidg., 
Pittsburgh 19, Pa. (Pa.) 


Barrett, J. O., Asst. Supt., West- 
erly Sew. Tr. Pit., 9309 Carton 
St., Cleveland, Ohio (Ohio) 

Barrett, J. S.. Gen. Contr., P. O 


Box 278, Newport Beach, Calif 
(Calif.) 

Barrett, Max L., San. Engr., State 
Bd. of Health, 1700 N. Harrison 
St., Ft. Wayne, Ind. (Cen. St.) 

Barrett, William F., Engr.. Fed 
Wks. Agency, 3455 S. Stafford St., 


Arlington, Va. (Fed.) 

Barrick, M. J., Dist Engr., State 
Dept. of Health, Bur of San 
Fng., Harrisburg, Pa. (Pa.) 

Barrow, Joe, Chief Chem., City 
Sew. Dept., P. O. Box 72, Tulla 
homa, Tenn. (Ky.-Tenn.) 

Barry, Lester S., Elec. Engr. Gen 
eral Elec. Co., 235 Montgomery 
St., San Francisco, Calif. (Caif.) 

Barry, W. Vincent, 200 Orange St., 
New Haven 10, Conn. (New 
Eng 

Barstow, E. D., Cons. San ; 
Barstow & LeFeber, Inc., 31 N 
Summit St., Akron 8, Ohio (Ohio) 

N. Bowlest, 


Mgr., Knox 
S. Gay St., 
(Corp.,, Ky.- 


Sew. Tr 
Findlay, 


Barton, Ben H., 


Supt., 
Pit., 207 Locust St. 
Ohio (Ohio) 


Barton, R. C., San. Engr., Jeffer- 


son Co., 206 Courthouse, Birm- 
ingham, Ala. (Ala.) 

Bartow, Edward, Prof. of Chem., 
Univ. of la, Chemistry Bidg., 
Iowa City, Ia. (la.) 

Bartow, Leslie W., Sew. Engr, 6515 
S. W. Burlingame Ave., Portland, 
Ore. (Pac. N. W.) 


Bartsch, A. F., Biol., Div. of Wat 
Poll. Contr.. USPHS, Bidg 24, 
Swan Island, Portland, Ore. (Pac 
N. W.) 

Bashaw, G. B., G. B 
1969 S. E 
Ore. (Pac 

Baskin, J. P.. Engr, J. P. Baskin 
& Assoc. Box 101, Rome, Ga 
(Ga.) 


Bashaw Co., 
Portland, 


Bass, J. H., Sales Engr., Infilco, 
Inc., 2735 Kent Rd., Columbus 8, 
Ohio (Ohio) 

Bassett, Robt. J. 120 E. 6th St. 


Cheyenne, Wyo. (Rky. Mtn.) 
Bastian, Edward D., 49 Berwyn PI., 
Bergenfield, N. J. (N J.) 
Bates, R. D., Dist 


Engr., State 


Dept. of Health, 374 Delaware 
Ave., Buffalo, N. (N.Y.) 
Bates, Riley C., Supt Sew. Tr 


Pit., 824 Fourth St 
Wis. (Cen. St.) 


Eau Claire 


Baton, Warren U. C., Assoc. Dir 
Baton Analytical Lab., 6101 Penn 
Ave., Pittsburgh, Pa. 

Battey, Everett M., Infileo, Inc, 
258 Park Square Bidg., Boston 16 


Mass. (New Eng.) 

Baty, J. B., Assoc. Prof. of San 
Eng., Tex. A. & M. College, Dept 
of Civ. Eng., College Sta., Tex 
(Tex.) 

Sauer, Carl, Supt., Celina Corp., 
317 W. Fulton, Celina, Ohio 
(Ohio) 

Bauer, Carl J Ir Dist. Engr 
Clay Sewer Pipe Assn., 610 
Eddy Bidg., Saginaw, Mich 
(Mich.) 

Baugh, Roy G., 6446 W. Michigan 


Ave., I O. Box 54, Oshtemo, 


Mich. (Mich.) 

Baughn, R. N., Supt.. Wat. & Sew 
Dept., Conway Light, Power & 
Wat System, Conway, Ark 
(Ark.) 

Baum, H. J., State Dept. of Health, 
1009 N. Second St., Harrisburg, 
Pa. (Pa.) 

Baumann, Kenneth L., San. Engr., 
State Dept. of Pub. Health, 1115 
S. %h St., Springfield, Ill. (Cen 
St.) 

Baun, James R., Wat. & Sew. Supt., 


Box 72, Moses Lake, Wash. (Pac 
N. W.) 


Bavone, A. L., San. Engr., First 
Dist Health Unit Minot, N 
Dak. (N. Dak.) 

Baxter, R. M., Cons. Engr.. Baxter 
& Woodman, P. O. Box 67, Crys 
tal Lake, Ill. (Cen. St.) 

Baxter, R. R., City Hall, Kokomo 


Ind. (Cen. St.) 


Bayard, G. A Keystone Contrac 
tors, Ltd., P. O. Box 85, Wind 
sor, Ont., Can. (Can.) 

Baylis, John R Physical Cher 
Chicago Wat. Dept., 1643 E. 86th 


St., Chicago 17, Til. (Cen. St.) 
Beach, B. F., Mich. Produe- 
ers Dairy, 1315 E 
Adrian, Mich. (Mich.) 


seal, George D Asst. Dir Mellon 
Inst. of Ind. Res, 4400 Fifth 
Ave., Pittsburgh 13, Pa. (Pa.) 
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Beamesderfer, Jas. A., Chief Opr., 
Pit., 613 N. 8th St. 


Sew. Tr 
Lebanon, Pa. (Pa) 

Beard, E'mer H., Supt., Sew. Tr 
Pit.. Harborview Ave., Stamford, 
Conn. (New Eng.) 


Beardsley, C. W., Materials Test 
ngr., Dept. of Pub. Wks., 1829 


Park Dr, Los Angeles 26, Calif 
(Calif.) 
Beatty, E. J., City Engr., City Hall, 


Sheboygan, Wis. (Cen. St.) 
Jeatty, R. Mer., Glaszow Wat 


& Sew. Dept., Glasgow, Ky. (Ky 
Tenn.) 

Beaudoin, Robert E.. Chem., San 
Dist of Chicago $424 Arden 
Ave., Hollywood, Til (Cen. St.) 

Beaumont, H. M., San. Engr., 480 
Martin St Roxborough, Phila 


delphia 28, Pa. (Pa.) 

Beck, A. J., Chem. San. Dist. of 
Chicago, 215 Southcote Rd., Riv 
erside, Il Cen. St.) 


Beck, Arthur N., Chief Engr. and 
Dir., Bur. of San., Health Dept., 
519 Dexter Ave Montgomery, 
Ala. (Ala.) 

Beck, Paul V Chem, Cuyahoga 
Co. San. Engr., 518 Auditoriurn 
Bidg., Cleveland 14, Ohio (Ohio 

Becker, Carlton H., Engr Greeley 

Hansen, Engrs. 220 S. State 
St., Chicago 4, Ill. (Cen. St.) 


Becker, Fred G Opr., Sew. Tr 


Pit, 909 San Gabriel Ave., Azusa, 
Calif. (Calif.) 

Becker, John Asst. Supt., Pub 
Whs 505 Vine St., Liverpool, 
N. ¥. (NLY.) 

Becket, Morris, San. Engr.. N. Y 
City Dept. of Wat. Supply, Gas 
& Elec., Municipal Bidg Rm 
2400, New York 7, N. Y. (N.Y) 

tecker, Philip G., Jr., Chem., Sew 
Disp. Pit 2765 Primrose, Ft 
Worth 11, Tex. (Tex.) 

Beckler, Benjamin F., Jr Resi 
dent Engr Kistner, Curtis & 
Wright, Engrs & Arch. 1403 F 
Broadway Apt 3, Glendale 5, 
Calif. (Ohio) 

Beckman, LeRoy J., Field Engr., 


Wallace & Tiernan Co., Inc., 107 
S. Stewart Ave., Lombard, II! 
(Cen, St.) 

Beckman, Wallace J., Gannett Flem 
ing Corddry & Carpenter, 600 N 
2nd St., Harrisburg, Pa. (N.Y.) 

Reebe, Austin H 222 W 
Detroit 3, Mich 


Grixdale 


“(Mis h.) 


Beecroft, G. 1 60 Dodds Royd, 
Berry Brow, Huddersfield, Yorks., 
Eng. (ISP 

Beeson, Frank A., City Engr., 130 
W. Sixth St.. Newton, Kans 
(Kans.) 

Behn, Vaughn Crawford, Asst. De 


velopment Engr Natl. Council 
‘ Improvement, 46 N 


Church St., Doylestown, Pa. (Pa.) 
Beiswanger, Gordon City Wat 
‘ept., Billings, Mont. (Mont.) 
Beieck, Otto J., Dist. Engr., Wal 
lace & Tiernan Co i713 § 
Calif ve Monrovia Calif 

(Calif. & Ariz.) 

Belaskas, A. J Ind. San Engr, 
723 W. Chicago Ave, E. Chi 
cago, Ind. (Cen. St.) 

Belcher, Donald M Rep. Chap 
man Valve Mfg. Co. 203 Hamp 
shire St.. Indian Orchard, Mass 
Assoc.) 


4 
| 
Sy 
fe 
at 4 
| | 
UR: 
i 
ab Jasper, Tex. (Tex 
1a Bartlett, Max C., Gen 
ville Util. Bd., 626 
Knoxville, Tenn 
"ii j 
pe. 
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Bell, Anthony E., Chief Opr., Santa | Bennett, W. W., Birmingham Tame | Besozzi, Leo, Cons. Engr., 314 Ham- 
Cruz Sew. Wks, 1450 N. Bran ] st. Drain. Bd., Rookery mond Bidg., Hammond, Ind. (Cen. 
ciforte Ave Santa Cruz, Calif. | r rdington, Birmingham 24 St.) 

t) Besselievre, Edmund B., San. Ex 
upt., Wat.-Sew ; i jues, Cons. Engr, H. W pert to Foreign Div., The Dorr 
Dept 1. S. Army 1226 University St Mor Co., 570 Lexington Ave., New 
) 50 nit 2, c/o 4 Can Car York, N. Y. (N.Y.) 
. P., Engr onsoer, | Bessen, Seymour, Chicago Pump Co., 
4 St Chicago 18, 


Opr Sew Tr 
St., Great Neck, 


G., Supt 
Valley, M 
re, Eng 
Jethel 
calf & Eddy 
Wakefield, Mass 
Beukema, Robert ul 
Pit., Zeeland, Mict 
Beveridge, Ben H., Prof. Engr., 211 
S Third East St Springville 
Utah (Calif.) 
BeVier, B. V., San. Engr., City of 
Mansfield, 31 Sheffield Rd, Co 
lumbus 2, Ohio (Ohio) 
Sew, Tr., | Mg.) Bhoota, Baboobhai_ V., 
skey, Mich 522 Foreign Div., The Dorr Co., ys 
| Taj Mahal He tm. 414, Bom 
Engr bay 1, India (N.Y.) 
lington, Mass lorgstr Bickel, Robert, Supt., Sew. Tr. Pit., 
“ Amherst, Wis. (Cen. St.) 
juires Belt L., Town ner., Biddle, Charles C., Patchen & Zim 
28th St al ; 1, Smith Falls. Ont 1 merman, Engrs., Martinez, Ga 
1.) (Pa.) 
Richmond-Sun | B nston Sur Bidwell, Milton H., Bact., State 
4345 Lincoln | Tr t ? it : Dept. of Health, Box 336, Free 
fe, Calit N. W.) | port, N (N.Y 
Biehn, F. O., R. Stuart Royer & 
Assor., Exchange Bldg., Rich 
mond, Va. (Va.) 


Cons. San. Engr., 184 


) 


Ave., Huntington, N. Y 


Bienko, Walter J., San. Engr., 316 
S. Allen St., State College, Pa 
(Pa.) 

Biggins, J. C., City Mer., City Hall, 
Newport News, Va. (Va.) 
Biladeau, Ar 
Opr Dept. of P 
ughton Bidg., Boise, Idaho 
I ngs, C. H Jr. Engr., State 

U. § t Dept. of Health, 3 Newfield 

Dam h c. NW Lane, Austin, Tex. (Tex.) 

Billings, L. C., Supt. & Chief 

s Mer mor Chem., Wat. & Sew. Tr., 5935 

Con evelar o { Monticello, Dallas, Tex. (Tex.) 
N. lerrigan r Billman, William E., Supt.. Wat. & 

Sews., Manawa, Wis. (Cen. St.) 
Norman B., Cloroben Corp., 

Beverly St., Covington, Va 


rk 


(Va.) 
Binder, Roy, Sew. Plt. Oor., 209 W 
4th St.. Hays, Kans. (Kans.) 


Sales Engr The 
Sth Ave., Los An 
(Calif.) 

Bingley, W. M., Asst. San. Fner 
State Dept. of Health, 504 Win 
gate Rd., Baltimore 10, Md. (Md 
Del.) 

Biny Mfer's Rep., 6325 


N., St. Petersburg 


Sales Engr. Wall 


ace & 
»., Inc., 51-76 d Pl 
L. 


‘2nd P 


Birkeness, O. T.. 418 Meacham Ave., 
Park Ridge, Til. (Cen. St.) 


41 ex Felis, } J.) I 
N. J. CN Mich. (Mi Best, Robert B 
Oa Ke Fred A., Cons. Engr., Court Benz, Charles H Opr., Sew. Tr Pit., 25 Maple 
House Thomas, Ont., Car Pit Kd, Pittsfield N. Y. (N.Y 
Ca 

Center Creamery 
Bell, John W., A 
Drainage & M. I 
Ci Fresno 
Inst { Int 
Apartad B 
Dt Mex (A 
George H 
ad 424 Jennings Ave 
(Mich.) 
Bel 1, John A 
Ridge 

New Enz.) 
Belt, Elmer H 

Senas, Ben 
et Sew. Tr. P 
‘ 
) 
Benckert, Charles 
tate ‘Dept. of 
Third St., Willian 
wig O., Asst. Supt., In- | treal, Que., Can. (Can.) Nassat 

dianay an. Dist., 932 N N.' 
Hawthorne Lane. Indiana 
Ind. (Cen, St 
Bender, K th R Div 
| 
Benham, Webster L., Ch 
Eng. Co., S50 : 
Nat BRidg Oklahoma 
Beniamin, ¢ City Eng 
Bd. of Reclamation, Cr 
Wash, (Pac. N. W) 
W I Iry and 
roadway, New | 
Bennawit, William A 
State D Health, H 
Pa Da 
Benne H City Ener. Di D Ont. Dept. of Health, 235 
Eng., City Hall, Saginaw, Mict Gainsboro Rd., Toronto 8, Ont., 
Bennett, Carl M.. Asst. City Fr Bert H., City Chem., Salis = 
on Spring Colo (Rky ' N. ¢ N.C.) 
itn.) Berry, Ray E.. Opr.. Sew. Tr. Pit 
Bennett, Christopher F., Vice-I P.O. Box 456, Whittier, Calif 
C. E. Knowles Inc, 134 | (Calif 
a Redford Ave, Buffalo, N. Y.| Berry, R t D., Chief Opr., Sew a 
NY) Tr. Pit Franklin St. Nor 
Bennett, Fred V., Cons. Engr., 1817 
N. Lowell St., Santa Ana, Calif. | Bers, G. D., Pres. Chicago Pump | Fla. (Fl) 
(Calif.) 2336 W St., Chicago 
18. I ( Bird, G. C 
ee Bennett, Leon, Wat. Supt., Hold Tiernan C £ 
ville, Okla. (Okla) Berti, Leo A., Coast Lab. Box Woodside 
| Bennett, Richard, Hydr. Enar., City 1222, Calif. (Calif.) birdsall 
Want: Richard, Hyde. Birdsall, L. 1, Tech. Serv. Div 
Phoenix, Ariz Ariz.) seneral Chem. Co., 3357 W. 47th 

| Bennett, City Ener 1164 N.Y St.) 

Say Rd Santa Paula Calif Resien, H. V I 47 Ti 

Cait) CW. Vn}, cise)" | 

: 


Vol. 


Sew. Tr. 
Anpa, Ill. 


Dary! D., Supt., 

102 Douglass St., 

(Cen. St.) 

Bishop, H. N., Cons. Civ. Engr., 
P. ©. Box 333, Sunnyvale, Calif. 


Bishop, 
Pit., 


(Calif.) 

Bisler, Walter E., Sales Engr., Flex- 
ible Underground Cleaning Co., 
402 Poplar St., Warren, Pa. (W 
Va.; Dual—Pa.) 

Bjelajac, Vaso, Engr., Gen. Eng. 
Co., 313 E. Conant St., Portage, 
Wis. (Cen. St.) 

Black, Chas. A., Chem., Black Lab., 
Inc., 968 S. Oak St., Gainesville, 
Fla. (Fla.) 

Black, D. T., Town Engr., 72 Mill 
St N., Brampton, Ont., Can 
(Can.) 

Black, Hayse H., San. Engr., Envi- 
ronmental Health Center, USPHS, 


1014 Broadway, Cincinnati 2, Ohio 


(Cen, St.) 

Black, N. W., Gen. Megr., Harris 
Co. Wat. Contr. Dist. No. 1, 
12761 Market St.. Houston 15, 
Tex. (Tex.) 

Black & Veatch, Cons. Engrs., 4706 


Broadway Bidg., Kansas City, Mo. 

(Assoc.; Cen. St.) 

Blackburn, W. H., Gas Res. Lab, 

Leeds Univ., Leeds, Eng icISP) 

Blackett, Joseph P., Opr., Sew. Tr 
Pit, 12 Orchard St., Cos Cob, 

Conn. (New Eng.) 

Blackman, W. T., Sr., Sr 

Tr. Pit., Route No. 2 

boro, Tenn. (Ky.-Tenn.) 

Blair, Jack W., Engr., J. E. Settle, 

Cons, Engr., 4210 Lancaster Ave., 

Charleston, W. Va. (W. Va.) 

Blaisdell, Edwin N., Asst. San. Engr., 
Nussbaumer & Clark, Box 56, W 

(a 

Blakeley, Loren E., 
San. Engr., Assn 
Chapman  Ave., 
(Calif.) 

Blank, Russel H., Supt. of Util. 
P. O. Box 188, Tipp City, Ohio 
(Ohio) 

Blanton, Lacy M., Supvr., 
renn. Eastman’ Corp., 
Tenn. (Ky.-Tenn.) 

Bleasdale, Plin D., 
’rocess Facilities, Roane Anderson 
Co., 140 Calif. Ave., Oak Ridge, 
Tenn. (Ky.-Tenn.) 

Blew, Col. Michael J., Sn. C., Off 
of Chief of Engrs, Wat. & Sew 
Sect.. 312 Longfellow 5521 
Colorado Ave., N. W., Washi ington 
11, D. C. (Fed.) 

Blinder, Jacob W., Woodridge, 
{ 


Opr., Sew. 
Murfrees 


ails, 
Civ. & 
Lab., 1815 W 
Orance, Calif 


Ind. Lab., 
Kingsport, 


Supt. of Wat 


N. Y. 
Blizard. W. E., 


ton St., 
Blodgett, 
Sew 
(Ohio) 
Bloem, Herman, 
Tr. Wks 
Ohio (Ohio) 
Blood, Lloyd, Opr., Sew 
City Hall, Rome, N. Y¥ 
Bloodgood, Donald E., 
Eng, Purdue Univ., 
Bidg., Lafayette, Ind 
Bloom, Enos E., Supt 
Oblong, Ill. (Cen. St.) 
Bloomfield, City of, c/o Supt., Sew. 
Tr. Pit., City Hall, Bloomfield, 
la. (la.) 
Blume, Karl W., Opr., Sew 
P. O. Box 311, 
(la.) 


San. Engr., 59 Tuf 
Westminster, London, 
Eng. (ISE & ISP) 
James H., Supt, 
Tr. Pit., Columbus, 


Mun 
Ohio 


Chief Opr., Sew. 
1230 Gulf Rd., Elyria, 
Pit., 
N.Y.) 
‘of San. 
Civil Eng 
(Cen. St.) 
Sew. Tr. Pit., 


Wks., 
Parkersburg, la. 


| Bolton, William M., 


Blume}, Pub. Util. Foreman, 
Can. (Can 
Blundon, | Paul, Cons. Engr., Law 
Bidg., Keyser, W. Va. (W. Va.) 
Blythe, C. E., ay Co., 

Huntersville, N. C. 

Board. Leonard M., Sen . Div 
of San., USPHS, Washington 25, 
D. C. (Fed) 

Boardman, John, San. & Hydr. Engr 
723 Clarendon Penn Valley 
Narberth, Pa. (Pa.) 

Boardman, Wm. Hunter, Jr.. Civ 
ag San. Engr., 426 Wainui 

. Philadelphia, Pa. (Pa.) 
saad ght, G. R., Civ. Engr., Boat 
wright Engr. & Survey, 410 Oregon 
Bidg., Salera. Ore. (Pac. N.W.) 

Bockoven, Clarence, Att., Sew. Tr. 
Pit, R. R. No. 1, Spring Valley, 
Ohio (Ohie) 

Bodnar, Andrew V., Opr., Westerly 
Sew. Tr. Pit., 3967 Riveredge Rd., 
Cleveland 11, Ohio (Ohio) 

Boes, Robert J.. 1009 N. Park St., 
Bloomington, Ill. (Cen. St.) 


Boesinger, J. O., Chem., Mead Corp 


Harriman Div., 640 Margrave St., 
Harriman, Tenn. (Ky.-Tenn.) 
Bogardus, F. F., Cleveland Megr., 
Roots Connersville Blower Corp., 
2056 E. 22nd, Cleveland, Ohio 

(Ohio) 

Bogardus, Theodore S.. Prof. of 
Eng., Baldwin Wallace College, 
141 Murphy St., Berea, Ohio (Pa.) 

Bogema, Marvin, Assoc. Prof., Cor 
nell Univ., Rte. No. 2, Ithaca 
N. Y¥. (N.Y.) 

Bogert, C. L., Partner, Clinton L 


jogert Assoc., 624 Madison Ave., 
New York, N. Y. (N.Y.) 


Bogert, Ivan L., Cons. Engr., Clin 
ton L. Bogert, 315 Shepard Ave., 
Englewood, N. J. (N.Y) 

Bogost, Meyer S., Civ. Engr., Pub 
Wis., Design Section, Naval Air 
Missile Test Center, 6110 W 7Sth 
St, Los Angeles 45, Calif. (Calif.) 

Bogren, George G., Cons. Engr., 


Weston & Sampson, 14 Beacon St, 
Boston 8, Mass. (New Eng.) 


Bolde, Abraham C., State Dept. of 
Health, S11A State House, Boston 
33, Mass. (New Eng.) 

Bolenius, Robert M., Chem., R. D 
No. 1, Willow Grove, Pa. (Pa.) 
Boles, John, Opr., Sew Tr. Pit., 
1321 2nd St., Marion, Ind 

(Cen. St.) 
Bolin, R. R., Je., Dist. Sales Engr., 


Chain Belt Co., 266 Brannan 5t., 
San Francisco 7, Calif. (Calif.) 
Bolton, J. F., Ames Crosta Mills & 
Co., Moss tron Hey 

wood, Lancashire, Eng. (ISP) 
Bolton, John M., Jr., San. Engr., 
State Dept. of Pub. Health, Mont 
gomery 4, Ala. (Ala.) 
Bolton, Paul, Asst. Engr., 
of Health, State Capitol Bidg., 
Moines, Ia. (la.) 


State Dept 
Des 


P. O. Box 73, 


New Haven 1, Conn. (New Eng.) 

Bond, Eugene L., Dept. of Sts. & 
Eng., Town Hall, Greenfield, Mass 
(New Eng.) 

Bond, Philip E., Cons. Engr., Tighe 
& Bond, 189 High St., Holyoke 
Mass. (New Eng.) 

Bond, R. G., Pub. Health Engr.. 
Univ. Health cv., Univ. of 
Minn., Minneapolis 14, Minn. 
(N.Y) 


CONSOLIDATED MEMBERSHIP DIRECTORY 
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Bonderson, Paul R., Asst. San. Engr., 


State Dept. of Pub. Health, 4126 
Pacheco St. San Francisco 16, 
Calif. (Calif.) 

fonham, H. E., Assoc. Engr., P. 


Ubimann & Assoc., 70 Kenworth 
Rd., Columbus 2, Ohio (Ohio) 
Bonher, Robert F., 3618 Linden 

Ave., Dayton, Ohio (Ohio) 
Boone, City of, c/o Engr, Munici 

pal Bldg., Boone, la. (la.) 
Boone, George H., Chief Opr., Nor 

ristown Sew, Tr. Pit., 713 Church 


St., Norristown, Pa. (Pa.) 

Booth, Edward J., City -") Bis 
marck, N. Dak. (N. Dak 

Boothe, Mrs. B. K., B. K. Boothe 
Const. Co., 2834 Dundas St., W., 
Toronto 9, Ont., Can. (Can.) 

Booz, Louis P.. Cons. Engr., Mun 
Eng., 263 Madison Perth 
Amboy, N. J. (N_J.) 

| Bopp, F. H., Asst. Mgr., Amer. Can 
| Co., Constantine, Mich. (Mich.) 

Borba, Alexander E., Opr., Sew. Tr 
Pumping Sta. Maint., 238 Syca 
more Ave. Mill Valley, Calif 
(Calif) 

Borchardt, Jack A., Asst. Prof., 
‘niv. of Mich., Ann Arbor, Mich 
(Cen. St.) 

torchers, F. W., Asst. Sales Mgr., 
Bristol Co., Waterbury, Conn 
( Assoc.) 

Borden, B. F., Engr., Smith & Gil 
lespie, Box 1048, Jacksonville, Fla 
( Fla.) 

Jorden, Olney, Cons. Engr. 109 
Dwyer Ave., Liberty, N. 
(N.Y) 

Border, Wm. R., Supt, Sew. Tr 
"it, 304 E. Koch St., Bozeman, 
Mont. (Mont.) 

Borgford, T. B., San. Engr., Cana 
dian Industries, Ltd, 4019 Hings 
ton Ave., Montreal, Que. Can 
(Can.) 

Borland Victor J.,  Enar.-Chief 
Draftsman, Los Angeles Co San 
Dist., 3530 Bendix Bidg., 1206 
Maple Ave Los Angeles 15, 
Calif. (Calif.) 

Borrie, Edwin Fullarton, Chief Engr 
of Sew., Melbourne & Metro. Bd 
of Wks. 110 Spencer St.. Mel- 
bourne, Victoria, Australia (Calif.) 

Borris, Marion E., City Engr., 205 
City Hall, Chattanooga, Tenn 
(Ky.-Tenn.) 

Bosch, Felipe, Aqueduct & Sew 
Serv., Box 2832, San Juan 12, 
P. R. (P.R.) 

Bosch, Herbert M., Chief, State 
Dept. of Health, Sect. Environ- 
mental San., Univ Campus, Min- 
neapolis 14, Minn. (Cen. St.) 


Bosworth, R. F., Denne, Town Engr., 


2 Davis Dr, Newmarket, Ont., 
Can. (Can.) 

Both, Jack, Mgr., Diamond Eng. & 
Const. Co., 18 Gordon St., Belle 
ville, Ont., Can. (Can.) 

3othwell, Supvr. of Pub 
Wks ity Hall, Culver City, 
Calif. (Calif.) 

Bottomley, C. D., Dorr-Oliver Co., 
Lid., Abford House, Wilton Rd 
(Victoria), London, S. W. 1, Eng 
(ISP) 

Bow, Wilson F., Sr. Pub. Health, 
Engr., State Dept. of Health, 1403 
Smith Tower, Seattle, Wash. (Pac. 
NW.) 

Bowe, Thomas F., Partner, Bowe, 
Albertson & Assoc., Engrs, 110 
William St.. New York, N. Y. 
(N_Y.; Dual—New Eng.) 
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a M R., City Engr., 205 N Bradner, Basil E.. Engr. & Surv Briggs, Kaymond J., Cons. Engr., | 

Gres af Whittier Calif B. E. Bradner & Co., 240 Halstead 619 Grove St., Boise, Idaho (Pac 

(Calif Ave., Harrison, N. ¥ N.Y.) N.W.) FZ 
Bower, Stanley M pt., Sew. Tr Bradney, Leland, Chem., Sioux Fa Brigham, John C., Jr., Sales Engr., 

Pit lit fF St Ypsilant Sew. Tr. Pit., City Ha Sioux Wallace & Tiernan ( In 

M M Falls, S. Da Cen. St Fernwood Ave Upper Mc 


R., | Health Eng Brady, Fred D., City Engr., Hot N. J. (NY 

inent Spring Dak S. Da Brigham, John ( Sr. San 
Bidg Car * Metallurgist State Dept. of Health, State Office 
Ca Du I NW Int Nickle N Bidg., Albany, N. Y. (N.Y.) 

Bow a I USPHS, 4 way A Huntington, W \ Briley Harold D 7435 


Augusta 


} way Ay Dalla W. Va Ave., Lé M M 
Tex. (Ved Sew. Tr. | Brinck, Claiborne W., Jr., Asst. Dir., 
1 O Sew. 7 Pit N. New Je St Div. of San. Eng, State Bd. ¢ 
I I Gans I I Healt Helena, M Mont.) / 
Mich.) Brag I Ene ( I Eng k Moto 
Bow a St Ha Dak. (Ce D Flint, Mick 
Walsa (ISI St.) Brinkerhoff, W 
Wesley. Univ Brakenridge. Cons. Dept., Holbrook | 
N. H. (New Engr Ave, Va Brisco, G. N., Cit : 
Ene BR Can.; D Sound, Ont., Can. (Car 
D Engr, Al NW Chem., Plask iv 
Franklin St I ey J. | Box 284, Bluef ] Teck 
Va Va Dept., 505 S. Maple St., Bowling 
I I M Brallier. Pa S.. Tech. D Niagara Green, Oh Ohi 
. j Smelting ¢ P. O. Box 6 Britton, Benjamin A., Jr., Opr., 
Nia Sew. Tr. Pit., Forest Rd., Noroton 
( Sew. 1 Brandis, F. t., Sew. Tr. Pit., Hts., Conn, (New Eng.) 
| Findlay. O Box ( k, Mont. (Mont.) Brock, S., Parkville, Springhand Rd., 


Brandle, Dot A.. Maint. Man Northfleet, Kent.. Eng. (ISP) 
Va St Toled 


ody, James, Opr., Sew Tr. Pit 


‘ 417 Melrose Ave., Glen lyn, Ill 


| 14 Oh: Brookman, H. R ice-Pr 
W Montreal 25, | head Lime & Chet ( 
, Bras, Rafae Aq ict & Sew. Se 25th St Los 1 
| Box 28 in Juan 12 

kD. M Sew. & Wat. | (Calif.) 

Wks. Hopkir e, Ky. | Brookover, Thomas E., Chem. Engr., 
& Sa ‘ ‘ wine Ave., Downingtown Pa 

i af kK Dukeswood Ave 


Tech. Supt, | Brooks, John H., Jr., 7 Chester St., 
Ra Eng $ Worcester, Mass. (New Eng.) 


Va gr Branch 
Ey tate H & 157 The 
I Training School. ¢ water. M (Ga 
) Brdar, J. P.O} St., Wood 


ngr Sew. | iN 6th 
lich. (M Sec., Wks. I Hall, 1 (Cen. St 
Tames. ( Enar., City Bldg Brown, Beverley J., Gen. Sales Mgr., 
W he W. Va Bred Tow M. F. Va he Fedlar Proy Ltd, Oshawa 
I wyk, Tow erk, Bred Ont., Can. (Car 
Market § I Brown, C. C., Del Rio, Tex. (Tex.) 
I Ma Brown, ( U sox Ca City 
4 New I Mich M 
NI Brown, C. W., Pa W. Rep 
“ H Inert ( Inc., 1238 N. W 
} N \ NW 
De- | Brennan, R F., Supt., Wat 


j d S., Jr., Thayer 
{ Eng Dartn h Col 


A M Ky.-1 ge, Hanover, N. H. (New Eng.) 


B Clow Box 2542; Bir. | Brickenden, F. M. Supv. Engr, | Brown Eng. Co. K. P. Bldg., Des 
4 Pr Rox 4710, Postal Moin la la.) 
Chem. Sta. ( Main & Magnus rown, Fred W., Supt., Sew. Tr 
, R War Sts W Manitoba, Car Pit 19 44th St., San Diego 5, 
(Car ( f.) 
Kh 1 Mer Brick J I y Lane, Stret Brown, Dr. Glenn V., State Dept. of 
Ror 970 ford. I I Health 12 | Main St., Me 
N Bridg g, Pa Pa.) 
I W I Asst. ( I { > Br rt H., Sales Rep., Tex 
Eng K On Can Co., 2 King S$ W Toront Co., 833 E. Edgemont, 
an Ont., Can. (| Ariz. (Ariz.) 
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| 
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fe 
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Boyle, 1. R.. y 3? ( « {.) 
| Brensley, A. A., 277 W. Prairie St., 
aul D I San Brown, Edgar T Supt., City Wat 
| : Pit Fayette e, Ark. (Ark 
xX I Heal Bret t W H Eng Genera 2 
t i 1614 Lith New K gtor I 
N. Ft. D la.) | Pa.) I Health, 56 W. Central St., 
Ot ae City f Att M F. | Brewer, W um Seott, Sr Supt i f 
if 
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Brown, J. R., Supt, Dowley Gap 
Sew. Wks., Bingley, Yorks. Eng 
(ISP) 

Brown, James G., San., Barry Co. 
Health Dept., 116 N. Michigan 
Ave., Hastings, Mich.. (Mich.) 

Brown, James M., Jr.. San. Engr., 
Lederle Lab., 8 Sandford Ave., 
Emerson, N. J. (N.Y.) 

Brown, John B., Supt., Sew. Tr 
Pit., Box 386, Duncan, Okia 
(Okla.) 


Brown, John L., Jr., Filter Pit, 
Cannon Mills Co Kannapolis, 
N | 

Brown C., Pomona Air Base 


3, Box 145, Pleasant 

(NJ. 

Brown, Mrs. K. V., Clerk, Twp. of 

am 148 King St., & 

Ont., Can. (Can.) 

Brown, Kenneth W., Chem. Engr 
Brown & Caldwell, 233 Sansome 
St San Francisco 4, Calif 


| 


Brown, Leonard L., Supt., Wat. & 


Sew., Box 206, Harrison, Ark 


J N Pease Co 153 
Dr.. Charlotte 5, N. C. (N.C.) 
Brown, R. M. B., Aylesford, Walsall 
Rd, Lichfield, Staffs, Eng. (ISP) 
Brown, Reuben F., Supt. of Sew 
Maint., R. D. No. 4, Box 4513, 

Paradise, Calif. (Calif.) 

Brown, Ronald, Cons. Engr., 12 Park 
Ave., Rutherford, N. J. (N.J.) 
Brown, W. Fillingham, Engr., Colne 
Valley Sew. Bd, “Clexton,’’ Cop 
thorne Rd., Richmansworth, Herts, 

Eng. (ISE) 

Brown, Wade Gillies, Chem., Dur 
ham Wat. Dept., 1317 Arnette 
Ave.. Durham, N. C. (N.C.) 

Brown, Walter H., Jr., Sales Engr 
Builders-Providence, nc., Provi 
dence, R. IL. (New Eng.) 

Browne, F. G., Engr., Teck Twp., 
Kirkland Lake, Ont., Can. (Can.) 

Browne, Floyd G., Cons. Engr., 
Floyd G. Browne & Assoc., Box 
27, Marion, Ohio (Ohio) 


Brownridge, F. B., Town Clerk, | 


Cornwall, Ont., Can. (Can 


Bruce A., Chief Engrs Dept., 
Northern Outfall Wks., Beckton, 
London, E. 6, Eng. (ISP) 

Bruce, Kyle L., Supt., San. Bd, 
Bluefield, W. Va. (W. Va.; Dual 


a.) 


umm, Allen S., Chief Chem., Pre 

cision Castings Co., 436 W. Wil 
lard, Kalamazoo 11, Mich. ( Mich.) 

Brunn, Philip A., Jr.. Mar., Philip 
A. Brunn, Jr., San. Div., In 
gomar, Pa. (Pa.) 

Brunner, Paul L., Chem., Sew. Tr. 
1229 Swinney Ft 
Wayne, Ind. (Cen, St.) 

Srunty, C. E., Eng. Aide Grade V., 
Co. Engr., San. & Storm Drain 
Div., 700 Fashion League Bldg. 
Los Angeles 12, Calif. (Calif.) 

Bryan, A. C., 777 Suebarnett, Hous 
ton 18, Tex. (Tex.) 

Bryan, J. R., Dir., Pub. Wks., City 
Hall, McKinney, Tex. (Tex.) 

Bryant, C. T., Supt., Sew. Tr. Pit., 

)2 E. First St., Springfield, Ohio 


(Ohio) 
Bryant, W. G., Supt., Lights, Wat 
& 


Sew., City Hall, Griffin, Ga. 
(Ga.) 


| 


| 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Bubbis, N. S., Acting Gen. Megr., | 
Greater Winnipeg San. Dist., 185 | 
King St., Winnipeg, Manitoba, | 
Can. (Can.) 

Buchanan, A. N., Opr., Ray & 
Davidson, Silver Springs, Fla 
(Fla.) | 

Buchanan, H. C., Supt., Sew. Disp 
"it, 423 Sycamore Ave., Manteca, 
Calif. (Calif.) 

Buchanan, Ivan A., Cons. Engr., 
Burns & Kenerson, §1 Chapman 
St., Wollaston, Mass. (New Ens ) 

Buchanan, W. Franklin, Engr., Bor 
ough of Metuchen, 407 Main St., 
Metuchan, N. J. (NJ) 

Buchecker, A. I., Prin. Asst. City 
Engr., 725 Chelan Ave., Spokane 
Wash. (Pac, N.W.) 

Bucholz, Herbert C., Cons. Engr., 
General Eng. Design Co., 1320 W 
St. Joseph St., Lansing 15, Mich 
(Mich.) 

Buck, Arthur H., Sr. Engr., City 
Hall. Cincinnati, Ohio (Ohio) 
Buck, George H., Partner, Buck 
Seifert & Jost, 20 Scotland Rd., j 
Elizabeth 3, N. J. (N.Y. | 
Buck, Robinson D., Cons. Engr., 
Buck & Buck, 650 Main St., Hart 

ford. Conn. (New Eng.) 

Buck, Ross J., City Engr., City 
Hall, Bloomington, Ind. (Cen. St.) 

Buckley, E. J., Sales Engr., W. J 
Westaway Co., Ltd., 38 Main St 
W., Hamilton, Ont., Can, (Can.) 

Budd Company, The, Red Lion & 
Verree Rds., Bustleton, Philadel 
phia, Pa. (Corp., Pa.) 

Budd, William E., San. Engr., State 
Dept. of Pub, Health, 63° S. Glen 
wood, Springfield, Il. (Cen. St.) 

Buderman, Sam, Engr., Universal 
Concrete Co., 804 A_ Hawley 
Bldg., Wheeling, W. Va. (W 
Va.) 


Buell & Winters Engrs., c/o Leon A 
Winters, Insurance Exchange Bidg 
Sioux City, Ia. (la.) 

Bugbee, Julius W., 290 Massachu 
setts Ave., Providence, R. 1. (New 
Eng.) 

Bugbee, Raymond C., Opr., Sew 
Tr. Pit., 17 Monument St., Gro 
ton, Conn. (New Eng.) 

Bull, C. C., Cons. Engr., Burgess & 
Niple, 584 E. Broad St., Columbus 
15, Ohio (Ohio) 

Bullard, Joseph E., Asst. Pit. Opr 
U. §. Discip. Barracks, Stormville 
N. ¥. (NY.) | 

Bullard, Lyman G Talbot Wool 
Combing Co Elm St., Norton 
Mass. (New Eng.) 

Bullen, Paul W., Grad. Stud., Univ 
of Minn., 5545 Fremont Ave 
Minneapolis 12, Minn. (Cen. St 

Bulot, Francis H., Partner, Bulot & 
Dondro, Cons. Engrs, 411 W 
Sth St., Los Angeles 13, Calif 
(Calif.) 

Bulpitt, Lewis M., Supt., Wat. & | 


Sew Jept., Box 507, Bishop, 
Calif. (Calif 
Bumstead, J. C Editorial Asst 


Eng. News Record, 330 W. 42nd 
St., New York 18, N. Y. (N.Y) 

Bundy, Kenneth N Ast. Tech 
Advr Wheeling Steel Corp Box 
12, R. D. No. 3, Wellburg, W 
Va. (W. Ya. & Ohio) 

jundy, R. C., Wks. Engr, E. 1. | 
duPont deNemours, P. O. Box | 
a 17, Parkersburg, W Va. (W 
a.) 


Bunker, F. L., Sales Engr., 
cago Pump Co., P. O. Bos 
Charlotte, N. C. (N.C.) 

Bunting, Earl R., Asst. Supt., Bur. 
of Sew. Repair, Dept. of Pub 
Wks. 492 lith St, San Fran 
cisco, Calif. (Calit.) 

Buono, Louis, Pit. Opr., Village of 
Scotia, 140 Mohawk Ave., Scotia 
2, ¥. 

B ck. W. D Ener., Chemical 

Const. Corp. 77 Sycamore 

Livingston, N. J. (NJ. 

raglia, A. M., Cons. Engr., 56 

Kingston Rd., Toronto, Unt., Can 

(Can.) 

Burba, Foster, 205 Knoblock, Stil 
water, Okla (Okla.) 

Burch, Lyman Y Chem., Chevro 
iet-Flint Mig. Co., 314 E. Court 
St., Flint 3, Mich. (Mich 

Burch, Paul |} Maint. Engr., Wol- 
verine Shoe Co., Rockford, Mich. 

Mich.) 


B 


Burd Harry P Dean Eng 
Schoo Tufts College, Medford 
55, Mass. (New Eng.) 


Burden, Dr. Robert P., 12 Rue de 
Bouleaux, Le Vesinet, Seine et 
Oise, France (New Eng.) 

Burdick, Geo. E., » Biol, N.Y 
State Conserva Dept., Arcade 
Bidg., Albany 7, N. Y. (N.Y.) 

Burdoin, Allen J., Cons. Engr., 85 
Washington St., Wellesley Hills 
Mass. (New Enx.) 


Burger, A. A., Cons. Engr., Havens 
& Emerson, 3506 Elsmere Rd., 
Shaker Hts. 20, Ohio (Ohio) 

Burgeson, J. H., 100 Bernard Rd., 
Manteno, Hil. (Cen. St.) 

Burk, Westly T Supt. of Sews, 
20 E. Summit St., Lakewood, N 
Y.. (N.Y.) 

Burke, ¢ E., Supt., Sew. Wks., 25 
Folkestone Rd, E. Ham, London, 
E. 6, Eng. (ISP) 


Burke. George, Dist. Engr., Bur. of 
Community Facilities, Fed. Whs 
Agency, 308 Federal Bldg., Helena, 
Mont. (Mont.) 

ley, Fred H., Supt., Sew. Tr 
Pit., 12772 Tene, Detroit 4, Mich 


Burmard, T. A., “Hillside,” St 

John's Close, Stretten, Cuirences 
ter, Glos., Eng. (ISP) 

Burn, G. A. H., Assoc. San. Engr, 
Ont. Dept. of Health, Parliament 
Bidgs Toronto 2, Ont., Can 
(Can.) 

Burne, R. H., Woodcote Farm, A 
trincham, Cheshire, Eng. (ISP) 
Burnett, A. }1., Supt., Union Sew 
Comm., 249 Church St., Mimico, 

Ont., Can. (Can) 

Burnett, J. E., Business Exec., Ypsi 

anti State Hospital, Box A, Ypsi 

anti, Mich. (Mich.) 

Burns, Clayton, Supt. of Util, City 
Wat Det., McAlester, Okla 


Burnson, Bhidr 1., San. Engr., E 
Bay Mun. Util. Dist., Box 720 
Oakland 4. Calif. (Calif.) 

Burr, R. § American Brass Co., 
Waterbury. Conn. (New Eng.) 


Burrell, Robert, Opr., Sew. Tr. Pit., 


39 Howard St., W. Haven, Conn 
(New Eng.) 

Burrin, Thornas J., Supt of Util. 
206 W. Washington St., Lebanon 
Ind. (Cen. St.) 

Burrow, L. K., City Mgr., Kerrville 
Tex. (Tex) 
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Burt, Gordon L., San. Engr. & Supt Calvert, A., 43 Station Rd., Darnall Carlson, A. J., Prof. of Civ Eng 


of Sew. Tr 900 N. Columbia Sheffield 9, Yorks., Eng. (ISP) Univ. of Manitoba, 1069 Mc. 
. Calif.) Cameron Alwyn J San Ener Millan Ave Winnipeg, Manitoba, vs 
Village of Provincial Dept. of Health, Fred Can. (Can.) 4 
St Green ericton, N. | Can. (Can.) Carlson, Carl E | 
Cameron, W. M P Towerhill Rd Tiernan Sales Cx | 
Engr., 412 Glasgow W otland (ISP) Sales Bidg., : 
harleston, W. | Camp, R. H., The Cottage, Sheering (Pac. N.W.) 
M Rd awbridgeworth, Hert Carlson, G., Alexander Potter, 372 
Engr.. Roberts Eng IsP P Green Ave., Sayville, L. 1, N. ¥ ; 
Darby Pa Camp, Thomas R Partner, Cam (NJ.) a6 
NJ) Dresser & McKee. Cons. Engrs Carlson, H. R., San., USPHS, Fed 
Busck i | 6 Beaca St Boston 8, Mass eral Bidg., San Francisco 2, Calif : 
penh New Eng (Fed.) ee 
Bust lye Engr Car ellu, Jose I Chem. Engr | Carlson Paul R , Chem., Rock ford * 
State Dey Healtt Fields Foint Mfg. Co.. Box 9 San. Dist., 411 S. Chicago Ave., 
Glen Alder, Hollywood 28. Calif Edgewood . j dence 5, R Rockford, Ill. (Cen. St.) 
Calif.) I New Eng Carmack, M. J., Mer Kanawha 
Bush. Be ard Dist. Engr., State | Camphe I iR Chief Chem, Equ P. Inc ,,, Box 1426, Charles 
D { Health, Kirby Health |W. Va. Pulp & Paper Co., Tyrone ton 25, W. Va. (W. Va.) 
Center, Wilk Barre, Pa Pa) Pa. (Pa.) Carman, Simon P., Engr. in Chg. 
Bush, George H pt. of Sews Cample Prof. Henry, R. L. State Bur. of Wat., 418 Security Mutual |. 
ew. Dist. N 174 Meadow College, Kingston, R. I. (New Bidg., Binghamton, N. Y. (N.Y.) 1 
D R ' ' N.Y. (NY Eng.) Carmichael, David W.. Boro Engr : 
i e, Ralph J, Chief San Engr Campbell, J. I Supt Hamilton 82 Personette Ave., Verona, N 
Chas. W. Cole & Sor 22 W Sew. Wks. Bothwe Bridge, Both (N.J.) 3 
LaSalle St., Bend, Ind. (( we Lanark e, Seotland (ISI Carnahan, C. T., Comdr.,. USPHS = 
t.) Ca be lohn Partner Chester Dist. 8, Rm. 331, New Custom E 
sutler I i | Engrs 21 i Parkway. Pitt House, 19th & California Sts., 
I i t burgh. Pa Pa) 2 Denver, Colo. (Fed.) 
ev r et ) er 
t.) Campbe M Sales Engr.. H. D Carney, (¢ J Asst. Chem., Natl 
Fowler ( In P. O. Rox 3084 Aniine Div., Allied Dye & Chem 
Butler, Leo M Cons, Engr 952 | Seattle. Wast Pa NW Corp., 1051 S. Park Ave., Buffalo ; 
Cleveland St., Clearwater,’ Fla. | 10, N. Y. (N.Y.) 
(Fla.) | Campbe M S.A sact., State 
Bd. of Healt § W. Michiga Carnie, A.. Div. Engr.. Union Drawn 
But: Frank A., S. A. San. En S Indiana ] Ind. (Cen Steel Div Republic Steel Corp., ¢ 
(RK), USPHS, 19th Constitu Massillon, Ohio (Ohio) 
Fed e., Wash D. Campbe W. P.. A. P. Smith Mfg Carnwath, James, Mer Concrete 
« | Co., Flandreat Dak. (N. Dak ) Pipe, Ltd., 198 Riddell St., Wood 
} enheim. Eds Ameri- | ¢ Her Vet stock, Ont Can Can.) 
an City M ne, 4 Fourth Admin., $700 N. 26th & 4 Carollo, John A., Cons. Engr., Head ; 
Ave New Asan lington, Va Md_-De man-Ferguson & Carolk Engrs., 
Butterfield, ( I Bact USPHS Cande E. J., San | 3308 N. Third St., Phoenix, Ariz 
$41 looney, nat Obie 6 Denver 14 (Ariz 
Fed.) Sa Carothers, Charles H Supt., Sew 
Bye, N al Town Clerk, Th e B i r. Pit., 2150 SW. 14th Ave., 
= Carpenter, Carl B., Supt., San. Dist 
Byror J ( in. | tate Canhan I 4 Sar 
uu 135 Columbi: ve ammon 
De, of Pub Wks 7 173 — 4 Ave, Hammond 
St., Albany N. Y. (N.Y,) Wa D. et é 
x Carpenter, George D., Supt.. Wat 
Cannon, Ft. L., Asst. Opr., Sew. 1 Dept., 903 E. State St., Ithaca, 
Cabana, | P upt ind San I J. (NJ) GLY.) 
Engr. D San. Dept. of | Cantrell, E. L., Dist. Mgr., Neptune | Carpenter, Harry C. Cos 
He ( + Ha ex Me Market St penter & Estance, 218 Wisner 
I e, K Ky.-Tenn.) Ave., Middletown, N. Y. (N.Y.) 
N. J. (N Port Washington, N. Y. (N.Y.) 
Capen, ( H Carpenter Howard F Onr Sew 
( M., Cons. Chem, Can 
Bi Tr N.Y. (N'Y N Jerse D Tr. Pit., 2 Ernest St., Providence, 
Calaway, W. T.. P. O. Box 672 Wanaque, N. J =. 1. Glew ag) 
Ga Fle. Carpenter, J. D., Civ. Engr, Gan 
Calderara, O. J., Engr., Sub | nett Fleming Corddry & Car 
\ 
Madis Ss I 1, Fla Fla Carpenter, Robert B Ir Resi 
( I 4 & n. Def dent Engr Wm I reeman 
Rox Juan 12 | Wis. (Cen. St Engrs. P.'O. Box 1 High 
I Ca J D., Rep., Glar Point, N. C. (NC.) 
Caldw ( ‘ 4 , I anc | ( I Carpenter, Seyn I Asst. San 
D } & San. Dent \ \ Ener., D of He & Safety 
{ Pub. H a Fe, N. | Capw W O D & IVA, Paris, Tenn. (Ky.-Tenn.) ) 
Mex. (Rk I st Ca nter, W am T Opr.-Chem 
Caldw David H { s. Ex " vew 5 Dept. of Pub. Wks 125 Worth 
Brow aldw San ‘ I Engr., State St.. New York 13, N. N.Y.) 
(Ca Bank |} e Pe Pa Carr City of, c/o City Clerk, 
4 City Ha Carroll, Ia. (la.) 
Engr. Cald Edw 4917 N. Kar 
well Eng 803 W. ( e w Ave, ( Ill. (Cen. St Carruth, Brice, Wat. Supt., W. Sy- 
Ave.. Jacks | Cen. St W Chief Chom pert Nash e, Ark. (Ark.) 
Calihan, |} Chem Sew I w. Disp. Pit., U. S. Naval Air | Carss, Harold W., City Engr. P. O 
Wk } k Rd. R. R 1 ’ ; t St Oakland 12 Box 1040. Swift Current, Sask.. 
Box Oh { 
Ca H A, ¢ { Engr, Mus Carll Dale J., Field Enger, Clay | ¢ 
atatuck State § Butlerville I Asst Box 24, Nevada 
Ind. (Ce St Ia Ia.) 
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Alton B., Gen. Contr., 


~ 


an 
Health, N 


In slernational vi Iter Co. 


C 


CONSOLIDATED MEMBERSHIP DIRECTORY 


Chairman, The, Sew. Disp. Comm., 
Sew. Wks. Deighton, Hudders- 
field, Yorks, Eng. (ISP) 

Chalmers, A. E., Asst. City Engr., 
City Hall, Peterborough, Ont., 
Can, (Can.) 

Chamberlain, L. H., Pres. Build 


ers-Pacific, Inc. 921 University | 
Ave., Berkeley 2, Calif. (Calif.) 

| Chamberlin, Noel S., San. Chem., 
Sherman Ave., Pompton Plams, N 

| (Pa.) 

Chambers, Grover, Wat Supt 
Cheney, Wash. (Pac. N.W.) 
Chambers, V., 1 Outfall Cotts, Ex 
ning Rd.. Newmarket, Cambridge 

shire, Eng. (ISP) 

Chamblin, A. F., Supt., Sew. Tr 
Arlington Co., 3401 S. Glebe Rd., 
Arlington, Va. (Va.) 

Chandler, E. E., Supt., Williamson 


Water Dept., 
(W. Va.) 
Chanlett, 

San 


Williamson, W. Va 


Emil T., Assoc. Prof. of 
Eng., Univ. of N. C., Box 
899, Chapel Hill, N. C. (N.C.) 
Chapman, Howard W., S. A. San 
Engr., USPHS, Dist. 2, Temporary 
R Bide. 4th & Jefferson Dr 
S.W., Washington, D. C. (Fed.) 

Chapman M M., Sales Engr 
Grinnell Co., 240 N 


Ave., Atlanta, Ga. (Ga.) 

Chapman, W. Frank, Town Mgr., 
Salem, Va. (Va.) 

Chappell, T., Chem., 281 Champion 
Battle Creek, Mich. (Mich) 

Charbonneau, Thomas F., Liquid 
Conditioning Corp., 305 W. Colo 
nial Dr., Orlando, Fla. (Fla.) 

Chariton, David B.. Megr., Charlton 

| Labs, 2340 S.W. Jefferson St., 
Portland, Ore. (Pac. N.W.) 

| Chase, E. S., Cons. Engr., Metcalf 
& Eddy, 1300 Statler Bldg. Bos 
ton 16, Mass. (New Eng; Dual 
—Pa. & N.Y.) 

Chasick, Abraham, H., Jr. San 
Engr., Dept. of Pub. Wks., 1296 
Sheridan Ave, Bronx, New York, 


Chatterjee, S.. School of Hygiene 


niv. of Toronto, Toronto, Ont 
Can. (Can.) 

. | Cheeck, Fred, R., San. Ener., City 

i of Dearborn, City Hall, Dearborn 
Mich. (Mich.) 

| Chenevert, J. G., Cons. Engr., 1203 
Dominion Sq. Bldg, Montreal! 
QOue., Can. (Can.) 

Cheney, W. H., Enagr., Fed. Wks 
Agency, 4750 EF. 13th Ave., Den 
ver, Colo. (Fed.) 

Cherry, Donald D., A. & M. College 
107 Thomoson Ave., Conroe, Tex 
(Tex) 

Cherry, James L., Cons. Erer., H 
A. Kuljian & Co., 1200 N. Broad | 
St.. Philadelphia 2, Pa. 

Chillingworth, N. R.. Rep, Mine 
Safety Appliance Co., Braddock, 
Thomas and Meade Sts., Pitts 
burgh, Pa. (Assoc ) 

Christensen, A. C., San. Supvr. of 
Wat. & Sew.. 921 anemone Dr 
Escanaba, Mich. (Mich 

Christenson. C. W., Supt, Wat 
and Sew Tr 4081-A 
Ridgeway Dr.. Los Alamos, N 
Mex. (Cen. St.) 

Christian, J. A., Supt. of Sew. Wks 
Burton Grange, Lund Wood 
Barnsley, Yorks., Eng. (ISP) | 

Christy, H. Russell, San. Ener., State | 
Bd. of Health, 1098 W. Michigan 
St., Indianapolis, Ind. (Cen. St.) 


| Chrysler, K. L., 


| Chubb, Robert S 


Highland 


405 


City Engr. City 
Billings, Mont. (Mont.) 
City Engr, 1318 
Carbon St., Reading, Pa. (Pa.) 
Chumard, Geary W 
Pub. Wks. City 
(N.Y 


Hall, 


Commr. of 
Hall, Middle 
town, N. Y. 
Church, Dean F., 
Sew. Pits, 513 Second Ave. 
St. James, Mich. (Cen. St.) 
Church, H. J., Mgr., Toronto Off., 
Darling Bres. Ltd, 137 Well- 
ington St.. W., Toronto 1, Ont., 
Can. (Can.) 
Churchill, M 


Supt.. Wat. & 


A., San. Engr., 
& Safety Div.. TVA, 101 
stein Bidg., Knoxville, Tenn. 
Tenn Dual—Fed.) 

Churchill, Wilfred, Asst. Pht. Engr 
Gen. Motors Corp, 8270 Green 
lawn, Detroit 4, Mich. ( Mich.) 

“hurchwell, W. C., Supt San 
Marcos Army Air Field Sew. Pit., 


Health 
Arn 
(Ky 


R. 1, Box 158, Lockhart, Tex 
(Tex.) 
Chutter, W. H., Sec.-Mgr., Jourdan 


Concrete & Pipe, P. O 
Fresno 7, Calif. (Calif.) 
‘iaccio, P. L., Mar., 
Rod Equip. Co. 9059 Venice 
Bivd, Los Angeles 34, Calif 
(Assox Calif.) 
ity Hall Library, 
Can. (Can.) 
“ivan, C., Engr., 
Co.. 14859 
Mich 
‘lapham, 
System, 
torium 
(Ark.) 
‘lare, H. C 
Pub 


Boise, 


Box 152, 


Flexible Sewer 


Toronto, Ont, 


Geo. L. Nankervis 
Vaughan, Detroit 25, 
(Mich.) 

T. W., Maer., San 
Robinson Memorial 
Bidg., Little Rock, 


Sew 
Audi 
Ark 


. San. Engr., 
Health, P. O. Box, 640, 
Idaho (Pac. 

‘larion, City of, Att: R. J. Bjern 
son, City Mgr., Clarion, Ia. (Ila.) 
A. W. Managing Dir 

>. Concrete’ Co., 1025 

W. 77th Ave., Vancouver, B. C 

(Can.) 

‘lark, Arthur T., Sec.-Mgr., Wat. & 
Sew. Wks. Mfgrs. Assn. 170 
Broadway, New York 7, N. Y 
(N.Y.) 

Boyd H., 

7 Shaper 
(N.Y.) 

larence P., Chief Opr., 

Tr 27 W. League 5St., 
walk, Ohio (Ohio) 

‘lark, H. W., Eng. Asst., Air Min 
istry, 48 Pembury Rd., Tonbridge 
Kent., Eng. (ISE) 

C., Chief Opr., 
“Pit 518 ith 
Beach, Calif. (Calif.) 

Clark, Kenneth M., Comdr., (CEC), 
USNR, $220 Drew Ave., 
Minneapolis 10, Minn. (Cen i) 

‘ark, Lloyd K., Project Mgr 
Res. Project. Assn. of 
Railroads, 1103 W 
timore 23, Md. (N 
lark, Philip J., 
Jefferson St., 
St.) 

‘lark, Raymond Wallace, Engr., 
Belt Co., 300 W 
Chicago 9, I 


Dept. of 


Sew. Tr 
Canajoharie 


Opr 
Ave., 


~ 


Sew 


Nor 


Sew. Tr 
Huntington 


San 
American 
Pratt St., Bal 
Dak.) 

City Engr., 225 F 
Tipton, Ind. (Cen 


Link 

Pershing Rd, 

(Cen. St. & Ia.) 

Clark, Robert N_, Chief, Pub. Health 
Engr, Tennessee Valley Authority, 

Old Post Office Bidg., Chattanooga, 
Tenn. (Fed.) 

‘lark, Robert W., Sales Engr, Min 
neapolis Honeywell Regulator Co, 
415 Brainard, Detroit 1, Mich 
(Mich.) 


Vol. 22, No. 3 
| 1, Bo alif.) 
Carter, Earl, Supt., Sew. Tr. Pit., 
P. O. Box 543, Henning, Minn 
a Carter, Gerald R., Assoc. Engr., ey 
Marion L. Crist and Assoc., 508 
Union Life Bldg. Little Rock, 
Ark. (Ark.) 
Carter, N. C., Chief Chem., Alan 
2 Wood Steel Co., Conshohocken, eS 
Pa. (Pa.) 
Carter, Wm. F. S., Sir Geo. Godfrey 
& Partners, Ltd., 480 Metropolitan 
Blvd., Lachine, Montreal 32, Que ae 
Can. (Can.) 
Cary, Edmund S., Asst. San. Engr 
Bur. of San. Eng.. 836 S St 
Fresno, Calif. (Calif.) 
Cary, F. Arthur, Supt Sew. Tr 
Pit. 185 N. Main St Fairport, 
Cary, W. H., Jr., Dir., Bur. of Pub 
Health Eng., D. C. Health Dept., 
Washington, D. C. (Fed.) 
Water Dept Bremerton, Wash 
Case, Raymond G., Supt., Merchant 
ville-Pennsauken Jt. Sew. Comm, 
6001 Browning Rd., Merchantville Per, 
| N. J. (N.J.) 
Cassels, W. L Cons Ener 18 = 
AR. Rideau St., Ottawa, Ont Can i At 
fr | (Can.) 
Caster, Arthur, San. Ener, Hdar 
2nd Army, 199 E. Weber Rd 
Columbus 2, Ohio (Cen. St.; Dual 
Mhio) 
Castro, Peter Mech. Ener., Aque 
x & Sew. Serv.. Box 2832, San 
Juan 12, P. R. (P.R.) 
Caswell, J. D., Supt. of Pub. Wks 
120 Canal, Milford, Mich. (Mich 
Catapano, Vincent, W. Side Sew. Tr ie 
Pit, 3336 Salina Ave., Dearborn 
aif Mich. (Mich.) 
Catlett, George F.. Engr. Stream 
San. Comm., State Health Bldg tye 
Raleigh, N. C. (N.C) 
> Caton, M 
Cc. (N.C 
i Catto, R. W., Chief Penit. Eng tig 
; Comm. of Penitentaries, Justice es 
Bldg., Ottawa, Ont., Can. (Can 
Caulwell, Wilson B., Opr., Sew. Tr 
| : Pit 223 W. Franklin St., Eph ay 
rata, Pa. (Pa.) 
Caverly, D. S.. Asst. San. Engr 
gl Ont. Dept. of Health, 807 Rict Bi 
Y mond St W., Toronto 2, Ont fer 
Car (Can.) 
{ er. Arnold F., Co. Supvr., P. O 
Box 771, Livingston, Mont 
Ce W. Mer Ed 
802 Ker 
la. (Okla 
Cederberg, C. R., Dist. Mer., Wa 
lace & Tiernan Co.. 1420 Det 
St., Denver, Colo. (Rky. Mtn.) 
Cella, J. R., Rep., Crane Co., 83 
S. Michigan Ave., Chicago 5, I 
Cenicola, Samuel, Supt., Sew. Tr 
Pit., 209 Huyler St., S. Hack 
ensack, N. J. (N J.) 
Cerny, Paul J.. Sales Engr. Pacif 
Flush Tank Co, Rm. 1209, 44 
Lexington Ave. New York 1 ee 
N. Y. (N. Y.; Dual—Pa.) 
Hestoni, D 2: Waste Disp. Engr 
Merck & Co., Inc., 303 E. Lir 
; coln Ave., Rahway, N. J. 
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Engr., | Coberly, Carr H., Cons. Engr., | Collins, B. W., Chem. Engr., Sew. 


os An 1441 Welton St Denver, Colo Tr. & Contr., Panama City & Int. 2 
(Rky. Mtr | Paper Co., Panama City, Fla 
Engr., | Cobleigh, W. M., Dean Emeritus, | Fla.) 
Mont Schox { Eng, Mont. State Col Collins, J., Sales Engr., Johns-Man- 
lege, I ma Mont Mont.) ville Sales Corp., 205 May Bldg., 
Fngr Coblentz. D 1M Dist. Bact Charleston, W. Va. (W. Va.) 
00 N Pet Milk ¢ B n. Ohio (0 ) Collins, Rex, Cons Collins Eng 
Okla Coblentz. M H.. Sr. San. (R) 0., 222 Arnote Bidg., McAlester, 
Off. of Internat! Health Relations Okla Okla.) 
Wallace USPH Washing 2 dD. C Collins, S. T Supt. of Sew. Wks., 
(Fed Dewsbury Rd. Churwell, Leeds., 
Okia ( Chem Me En (ISP 
& Edd © Statler Bidg Collins, Thos. F., Plant Opr., Sew 
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Coogan, George J., State Engr., State 
Jept. of Health, SIIA State 
House, Boston 33, Mass. (New 
Eng.) 

Cook, C. P., P. O. Box om Oak 
Harbor, Wash (Pac. N.W. 


Cook, J. B., Jr., Sales Engr. C. I 
Thornsburg Co., Inc., Huntington, 
W. Va. (W. Va) 


Cook, J. D., Rep., Clay Prods. Assn, 


100 N. LaSalle, Chicago, Ill 
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Cook, Lawrence H., Cons, San. 
Engr., Cook Res. Labs., Box 696, 
Menlo Park, Calif. (Calif.) 

Cook, Leland, Jr.. Chem., Sew. Tr 
Pit.. 2205 Bancroft St., San Diego 
2, Calif. (Calif.) 
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Cooper, G. F., Supt., Sew. Wks., 
Biggleswade, Bedfordshire, Eng 
(ISP) 
Cooper, G. H., 
bourne Rd 


Coope, 


“Strathnaver,"” Wey- 
Ww eybourne, Nr. Farn- 
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N.W.) 


City Sew. Tr 
Oak Ave., El Segundo, 
(Calif.) 


Pit., 409 E 
Calif 
Planning 
Dept., City Hall, Montreal, Que.. 
Can. (Can_) 


“outu, Arthur J., Opr., P. O. Box 


Coventry, Conn (New 


Eng ) 
ovill, R. W., City Ener., Town 
Hall, Oxford, Eng. (ISP) 
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~~. I CAsis Mill Labs, Dorr Co., Westport, 
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Darnell, Floyd M., Sr. Civ. Engr., 
708 City Hall, Los Angeles 12, 
Calif. (Calif.) 

Darner, F. M., Chief Engr., Re- 
public Steel Corp. Rm. 1617, 
Cleveland, Ohio (Ohio) 

Dasher, L. B., Refinery Engr., Sua 
Oil Co. P. O. Box 920, Toledo, 
Ohio (Ohio) 

Davenport, George L., Jr., Asst 
Engr., A. T. & S. F. Railway Co., 
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Calif. (Ariz.) 
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ling, Mich. ( Mich.) 

Davey, B. McK.. Gen. Megr., Cana 
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(Calif.) 

Davey, R. E.. Town Engr, 15 
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Colo, (Rky. Mtn.) 

Davis, Clarence A., Wat. Supvr., E 
I. duPont de Nemours & Co, Sta 
B, Buffalo 7, N. (N.Y) 

Davis, E. E., Supt., Sew. Tr Pit., | 
809 S. Michigan, Howell, Mich 
(Mich.) 

Davis, Edward T., Cons. Engr, The 
Chester Engrs., 210 Parkway, 
Pittsburgh, Pa. (Pa.) 

Davis, Frank E.. Engr., Davis & 
Holman, 234 W. Harding Way, 
Stockton, Calif. (Fed.) 

Davis, Frederick E., 1731 Roselawn | 
Ave., Minneapolis, Minn. (Cen 
St.) 
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Debrun, John W., Jr., Dist. 
Taylorville San. Dist., 101 
Park St., Taylorville, Il. (Cen. 
St.) 

| Decher, Edward P., Sec., Jt. Sew 
Comm., 36 Midland Pl., Newark, 
N. J NJD 

Dechert, Elgin, Junction, Tex. (Tex.) 

Decker, Curtis, City Mer,. City 
Hall, Grafton, W. Va. (W. Va.) 

Decorah, City of, c/o City Clerk, 


Davis, Glenn, Jr.. Sew. Opr., Idaho 
State Boise, Idaho 
(Pac. N 

Davis, H. Eugr., 417 Com- 
merce Bidg., St. Paul 1, Mino 
(Cen, St.) 

Davis, H. F., Dist. Mgr. Wallace & | 
Tiernan Co,, Inc., 513 S. Tryon 
St., Charlotte 2, N.C ) 

Davis, Harold J, Pit. Opr., ng 
ham Sew. Disp. Pit., 1302 E 
Maplewood Ave., Bellingham, 
Wash. (Pac. NW.) 

Davis, J. D.. Gen. Mar., The Mead 
Corp., Dill & Collins Div., Rich 
mond & Tioga Sts., Philadelphia 
34, Pa. (Pa) 

Davis, John, Engr., Pittsburgh Pipe 
Cleaner, 234 E ing, Chardon 
Ohio (Ohio) 

Davis, Martin E., St. Opr. Engr 


Brookley Air Base, 21 A Sweeney's 
Lane, Prichard, Ala. (Ala.) 

Davis, P. D., Partner, Piatt & Davis, 
Cons. Engrs., Box 971, Durham, 
N (N.C.) 

Davis, Russell 
Health, Capitol Bidg., 
Til. (Cen. St.) 

Davis, T. 
Mills, 
(Ga.) 

Davis, William H., 
Easterly Sew. Tr 


of 
Springfield 


R., State Dept 


, Supt. of Filtr., 


ox 481, Shannon, Ga 


Jr., 
Pit 


Sr 
4074 


Chem., 
Rox k- 


wor Rd., Cleveland 5, Ohio 
(Ohio) 

Davy, Philip S., Cons. Engr, Davy 
Eng. Co., LaCrosse, Wis. (Cen 
St.) 

Dawkins, M. E., Supt.. Sew. Tr 
it, Univ. of Fla., Gainesville, 
Fla. (Fla.) 


Dawson, Arthur, Opr., Sew. Tr Pit 
226 Fifth Ave., Greenport, L. I., 
N. Y. (N.Y.) 


Dawson, Norman, Asst. Engr. San 
Dist. of Chicago, 104 S. Taylor 
Ave., Oak Park, I), (Cen. St.) 

Dawson, Thomas T., Fngr Har 
wood Beebe Co. Montgornery 
Bidg., Spartenburg, S. C. (NC 

Day, C. G., Const. & Maint. Engr 
New Eastern State Penit c/o 


| Degg, A., 


Brighton | 


John H. Flohr, Graterford 
Pa. (Pa.) 

Day, Elroy K., San. Ener. (R) 
Alaska Health & San Act., | 
USPHS Box 960, Anchorage 
Alaska) (Fed.) 

Dayton, Town of, c/o H. 0. Peter 
son, Sew. Pit. Opr.. Dayton, la 
(Ta.) 

Deal, Arthur V., Jr. Engr. Inspr., | 
Park Manor, Portsmouth Va 
(Va.) 

Dean, Clay H., Asst. San. Enar., | 


State Dept. of Pub. Health, Mont 
gomery 4, Ala. (Ala) 


| DeMartini 


Deane, Charles W. 5! Beekman 
Rd., Summit, N. J. 

Deane, Elmer L., Municipal Bide, | 
New Bedford, Mass. (New Eng.) 
Dearborn, S. Sherman, Sales Engr, | 
93 Prince William St.. St. John 
New Brunswick, Can. (Can) 
DeBerard. W. W., City Engr., 402 | 
City Hall, Chicago 2, Ill. (Cen 

St.) 
Paul, Supt.. Sew. Tr 
R. F. D. Box 40, Seabrook, 
(Fla.) 
DeBrito, F. Saturnino, Jr., Cons. 
Engr., Caizo Postal 1631, _ de | 


Janeiro, Brazil, S. A. (N.Y 


City Hall, 
DeCosta, J 


Decorah, Ia. (Ta.) 
Mer., Dist. Div., 
Bay Mun. Util. Dists., $12 
16th St., Oakland, Calif. (Calif.) 

Dees, Ben W., Assoc. Engr., Marion 
L. Crist and Assoc., 508 Union 
Life Bidg., Little Rock, Ark. 
(Ark.) 

32 Richmond Dr., Skeg 
ness, Lincolnshire, Eng. (ISP) 

de Goicoechea, Lenadro, Prof., Escuela 
de Ingenieros Y Arquitectos, Uni- 
versidad de la Habana, Habana, 
Cuba (Fla.) 

DeGroat, Frank N., Pit. Opr., Rock- 
land Light & Power Co., 125 High 
Ave., Nyack, N. ¥. (N.Y.) 

DeHaas, Nicholas, Opr., Sew 
Pit., Box 176, Linwood, 
(New Eng.) 

DeHooghe, Bernard A., Supt., 
Tr. Pie., 212 S. Sixth St., 
stone, Mich. (Mich.) 

Deitch, Meyer, Chem., 
Comm., 110 William 
York 7, N. ¥. (N.Y) 

deJarnette, N. M., Asst. San Engr., 
State Bd. of Health, Public Health 
Bidg., Atlanta 3, Ga. (Ga.) 

Delano, E. Huntley, Supt.. Sew. Tr. 
Pit., 343 Donald PL, S. E., Grand 
Rapids, Mich. (Mich.) 

Delaporte, A. V., Chem. Engr.-in 
Chg., Experimental Sta., Dept. of 
Health, 807 Richmond St. 
Toronto 3, Ont., Can. (Can.) 

DeLeuw, C. E., DeLeuw, 
Cather & Co Ohio St, 
Chicago, Il. (Cen St.) 

Delisle, E. A.. City Engr., City Hal), 
Shawinigan Falls, Que., Can. (Can.) 


Tr 
Mass. 


Sew 
Glad 


Tat. 
St. 


San 
New 


Pres., 
230 E 


Dellasala, Engr. Dethan 
Const Inc., 5924 iSth Ave, 
19, N. ¥. G4.Y.) 


Dellett, Elmer E., Sec., Bd of 
Health, 103 N. Sixth St., Young 
wood, Pa. (Pa.) 

Dellinger, J. A., Opr., Sew. Tr. Pit., 
410 S. Clarkson St., Charlotte, 
N. C. (N.C.) 

Delos, John S., City Chem., 14001 
Lake Shore Blvd., Cleveland 10, 


Ohio (Ohio) 
DeLozier, Pau! O., 
Chem. Co., Nowata, Okla. (Okla) 
DeMann, Joseph G.. Chem.-Biol., 
1329 Tasker St., Philadelphia 48, 
Pa. (Pa.) 


Mer... Treat-Rite 


Frank E., San. Engr., 
USPHS, Rm. 819, Appraisers Bidg, 
630 Sansome St., San Francisco 11, 
Calif. (Fed.) 

DeMichele, Francis, Chem., 218 W 
Water St., Lansford, Pa. (Pa.) 


Demorest, 5. L., Sup., Sew. Tr. Pit., 
216 E. Cherry St., Mason, Mich. 
(Mich.) 


Dempsey 
Oshawa, 

Dempster, 
Detroit 
Bates 
Mich 


Ont., Can. (Can.) 
Andrew T., San Enar., 

Health, 334 


Dept. of 
at Jefferson, Detroit, 
(Mich.) 


Engr., 
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Dodge, H. P., Sar Engr., The 
Francis Eng. Ce 03 Eddy Bldg., 

Sa Mich Mich.) 

Dodge Co., Peter, 28 Seminole Ave 
Baltimore 28, Md. (Va.) 

F. G. City Eng., Mt 

Doggett, William H., State Dept. of 


tate House, Boston 


D Prof., ¢ Eng 
g Ha Univ. « 
(t en St 
Doman, Joseph, Opr., D of Higt 
“ & Sew Box 7 Greer 
wich, Conn New Eng Dual 
N.\ 
Dom ch 


ene Rafael A Asst. Civ 
Engr Aqueduct & Sew. Serv 


Box 2832, San Juan 12, R. R 


Domke, I € Supt., Waukegan 
Wat. Wks. No. 2, Waukegan, I! 


i S.. Engr., 414 
Poplar Ave New Cumberland 


Dx galla, Dr. Bernard, Biol., City 


of Madison, 723 W. J hnson St., 

Madison, Wis. (Cen. St.) 
Donaldson, Wellington, Chief, Bur 
Sew. Disp. Desig Dept. ¢ 


Donica, L. C., Jr., $21 W. 4th St., 
Cordell, Okla. (Okla.) 


y M., Opr., Sew. Tr. Pit., 
1036 S. 3ist St., Omaha 2, Nebr 


I Frank M., Jr., Chem. Engr 
Wheatland Tube Cx heatland 
Pa Pa.) 

Dopo Arthur | Sar Eng 
LD) USPHS, 1 B ton § 
I ton 1 M (Ca 

Dore, Stanley M., Asst. Chief Eng 
20 S Boston la 

New Eng.) 
I Fred M., Su S. E. Oak 
DS E &-Mile 
H Park, Mich. (Mich 

I D Alan Wood St 
( ( hocken, Pa. (Pa 

D J 0 Coney St., York, Eng 


Dougherty, N. W., Dean of Engz., 
Univ f Tenn., Knoxville 16, 


Dousette, J. W Gen. Sales Mer 


Downer, G. B., Civ. Engr., 1017 W 
lith, I Cr (Rky. Mtn.) 
Downer, W um J., Prin. San 
Engr., State Dept. of Pub. Health, 
ringfield, I (Cen. St.) 
nes, John R upvr. Engr., Box 
11, Dunellen, N. J. (N.J.) 


| 
oa}! 
Denise, William D., Supt., Sew. Tr. | W. D., Pres., 
Pit.. 486 Denise Rd., Rochester, e, Engrs, 115 Spring 
N. ¢ Rock, Ark, (Ark.) 
De { Field Engr Re Engr, Dick 
Warren, Ohio & Stillw I 404% § 
Der y G.. Opr.. Sew. Tr (N.C.) 
ut Rd Great Dickson, Wa e H Sales Enar 
Neck, N. Y. (N.Y Diamond Alkali Co., 2320 Oliver 
I Mer. Rock Bidg., Pitt Pa. (W. Va 
i, Mich (MM Diefendorf, Fred G., Supt, Sew. 
Dennis, J M Engr., State Perry Sq. Sta., Erie 
N., N Ky W., Dir. of Lab., Telling 
Tenn $0 Carnegie Ave., 
Dist Rd., Great | Diehl, R. Diehl Pump & 
Neck. N. ¥ \ Sunoly 1 800 Fehr Ave * 
Dent. H n. Ener Lou e, K Ky.-Tenn.) 
Mead Kingsport, Ter Dierker, Fr H., Jr., San. Engr 
Ky.-1 Orange ( Health Dept., 246 E. | 
oh A. G., Opr., Sew. Tr. Pit 18th St., Costa Mesa, Calif. (Calif.) : 
4 S. St. Pau Dietz, Irving M Hydr. & San 
Del E. J E. Central Zee- | _N Nir Sta, 3242 “Topeka, | 1 
M Christ Tex. (Tex 
D Prin. San. Engr Asst. Prof San 
‘ { Wat & t. of Civ, Eng. Ur % 
j Termina Ar t i, I Cen, St 
x, Los A Calif. (Calif.) J., Village Hall 
Pa Carew | D R. W.. Mgr Bank of 
Ohio (0! Commerce Bldg, Norfolk 10, Va : New 
Herbert, S119 W. 96 St Va 
Lawn, I en. St.) Diller, Walter W., Chem, Decatur 
Deck ts. C. Chief Ener. Te D W. North St., | 
Oa. l ty H Montreal, Que Decatur, I Xe t.) | Donnelly, Henry J., Supt., Wat. & a 
ee, ( Dilworth, Harold M.. Proj. Ener Sew. Tr., 210 Lottie St., Belling t 
a Desl.a A J, City Engr. & Central M re & Housing Corp ham, Wash. (Pac. N.W a) 
aes ae Wat. Wk pt., City Hall, 1 $204 W. 1 Ave., Vancouver, | D 
ies Dingler, Edward L., Jr., Engr, The | (New : 
Desmara City Engr 4 ( ( FE Grand Donnini, Frank L., Opr., Sew. Tr 
te | Park St., W., W wr, Ont., Car Blvd 11, Mich. (Mict Pit., 1806 Corbin Ave., New Brit 5 
Dion. K Post Rd. We Conn New Enz.) 
Pe I \ City of, c/o I Wir , R 1. (New Eng Doolittle, Arthur, Jr., Rte. 1, Box 
( 63 S. LaSa 
ni. (Cen. St.) M., 
Latha Liu n Health Unit 
Dev Asst. Dit Ca Ont., Can, (Can.) 
ID H h Div of Sas i 3 
\ N. (N.Y.) D H & Inc., Tacony 
Supt. of Pub. Wks phia Pa. Pa.) 
\ Ky.-Tenn.) Dit Donald M., Engr, Bowe 
DeW \ n & Ass 11 Frank 
Ct \ ton. N. J. (N.J.) 
Calif.) Dixon, G. ( ( Engr., Par 
Dewart iM. Cor f, Hall & M 
Island Eng way, New York | 
é \ f N y N 
D Dixon, H., 43 I Rd., Red h, | 
I She W ISI Dougherty, J. J., Rep., Albert Pipe 
Dixon, R. M Prof San. Eng., Supply Ce In Berry and 
DeWire San. Eng Tex. A. & M. Collen 7 North 13 St., Brooklyn 11, N. ¥ 3 
Dept, of Health, Harrisbur 10th $t., D Tex. (Tex.) 
Dixon, Wa ty Chem., Wat . 
f Wat. & N. W D H I P. O. Box 372 I Ky.-T 
(Pia i Cen Douglas, John B., Engr., W. Va 
D C., Mgr, Dice Ct Sew. ( Wat. Co., Charleston, W. Va. (W 
Third § Des M I as, Car Va She 
Ia 
Dick Owner-Mer Dick DD » Wallace & Tiernan Ia. Valve Co N. Talman 
al ( t & | ( 7S Fitch St I Fast S Sharot Ave., Chicago, Ill. (Assoc.) f 
Can. (Can.) Mass. (NJ Dow, Arthur L., Supt. of Util 
Boe taf R. W Opr.. Sew. T P. O. Box 291, Paris, Tenn. (Ky.- 
1 
Be Highwa I Pit a St Ebe 
Dick Sa En Dobstaff, } Opr., Sew. 7 
Ave, Ridley Park Pit., 4 eca St., et 
Ps N. ¥. 
Dickey, H. R Mer., Canada Vitr | K Ener 320 
fied | Lid, § Thomas ( : Ct Sarasota, Fla 
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Downing, J. D., 1717 N. E. 21 St., 
Oklahoma City, Okla. (Okla.) 

Downing, S. O., Cons. Engr., Jones, 
Henry 1 Schoonmaker, 821 Se 
curity ledo, Ohio (Ohio) 

Doyle oneth. Engr. & Chem., 
Berkeley Woolen Co., 433 Cen 
tenary Ave., Cleveland, Tenn. (W 
Va 

Doyle, Thomas J., Supt., Sew. Tr 
Pit., 274 Boulevard N., Pontiac 
17, Mich fich.) 

Doyle, Wm. H., San. Enagr., State 
id. of Health, Box 270, Wiscon 
sin Rapids, Wis. (Cen. St.) 

Drake, C. W., Sales Engr., 5200 
Manchester, St. Louis, Mo. (Mo.) 

Drake, James A. I ngr., State Dept 
f Health, $73 Ave., 3., 
M apolis (Cen. St.) 

Dravo Corp Hiller, Pit 
Engr., Ne ttsburgh 
25, Pa. (Ce 

Dreher, G. M., Chem. Engr., Jones 
& Laughlin Steel Corp., Jones & 
Laughbli Bidg., Pittsburgh, Pa 

Ohio) 

Dreier, Douglas E., Engr.. Walker 
Process Equip., Inc., 406 S. 4th 
St., Aurora, Ill. (Cen. St.) 

Dresser, Herman G.. Cons. Engr., 56 
Cordis St., Wakefield, Mass. (New 
ing 

Drew, Samuel T., Chief of Party 
Inst. of Inter-Amer. Affairs, 234 
Norfolk St., Wollaston, ass 
(New Eng) 

Drexel, Frederick, San. Engr., Bur 
of Sews., 62-66 60th Drive, Mas 
peth, L. L., N. ¥. (N.Y.) 

Drexler, Carl N Supt Neenah- 
Menasha Sew. Comm., 800 Keyes 
St., Menasha, Wis. (Cen. St.) 

Drinkwater, Philip, Sew. Disp. Wks., 
Summers Lane, Finchley, London, 

12, Eng. (ISP) 

Driscoll, Timothy J., Draftsman, N. 
Y. Dept. of Pub. Wks, 317 Ben 
ziger Ave., Staten Island 1, N. Y 
(N.Y.) 

Drummond 94 Greencroft 
Rd Heston Middlesex, Eng 
(ISP) 

Drummond Cons Engr., 
Wiedeman & Singleton, Box 1878 
Atlanta 3, Ga. (Ga.) 

Drummond, G T 14 Abbotsford 
Gr W. Timperley, Cheshire, 
Er “ISP 

Drury Walter R Cons Engr., 
Drury, McNamee & Porter, 103 
E. Washington, Ann Arbor, Mich 

Mich.) 

Duane, John, Supt., Sew. Tr. Pit., 
$4 Armour Pl, Dumont, N. J 

DuBe F. W Pres. DuBois & 
Webb Co. 2832 F. Grand Blvd 
Detroit, Mich. (Mich.) 

Dudley, Richard E.. Rm. 410, City 
Hall, Springfield, Mass. (New Eng 

Dufficy, Frank J.. Mech. Draftsman 
Dept. of Pub. Wks. 4300 Martha 
New York 66, N. Y. (N.Y 

Duffy, Dean S.. Sales Engr., Wal 
we & Tiernan Co. Inc., 14560 
Sth Ave N. Seattle, Wash 
Pac. N.W.) 

Dufresne, Pa E.. City Engr., City 
H Radisson St., Trois Rivieres, 
Que., Can. (Can.) 

Dugan, Ff Cc Chief San. Engr., 
State Health ~ 620 S 3rd 
St., Louisville 2 y. (Ky.-Tenn.) 
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| D., Boro. Engr., Town | Alfred H., Supt., Sew. Disp. 
>) Bucks, Eng. | Pub. Util Comm., Palmers: 
ton, Ont., Can. (Can.) 

E., Chief Engr.. Pa Eagleson, John W., Pit. Opr., Great 
Glass Sand Co., Berkeley Springs, Neck | Sew. Dist., 65 Virginia 
W. Va. CW. Va.) Drive, Manhasset, N. Y. (N ag 

| Duke, H. R., Asst. Dist. Engr. State Earl, F. M.. Armco 
Dept. of Health, Box 59, Bryan Metal Prods. Box 2775, Boise 
Tex. (Tex Idaho (Pac. N.W.) 

Duke, Herbert J., Va. Woolen Co. Earle, James W., Commr. of Pub 
Box 601, Winchester, Va. (Va.) Wks., 19 Bortic Rd., Cedar Grove 

Duke, Lee S., Jr., Wat. Dept., N. J. (NJ) 

Charlotte, N. C. (N.C.) Early, Frank E., Dist. Rep, Ameri 

Duncan, J. G., Asst. Chem. Engt can Well Wks., 15234 Mochigan, 
Ont. Dept. of “Health, 807 Rich Dearborn, Mich. (Mich.) 
mond St, W., Toronto 3, Ont Early, Fred J., Jr., Pres, Fred J 
Can. (Can.) Early, Jr., Co., Inc., 369 Pine St., 

Dundas, Wm. A., San. Engr., Chi San Francisco 4, Calif. (Calif.) 
cago San. Dist., Rm. 700, 910 S Early, Mart, Wat. Supt., Moscow, 
Mic higan Ave., Chicago 5, I Idaho (Pac. N.W.) 

(Cen. St.) Early, Town of, c/o Clarence W. 

Dunie, Chester A. Opr., Sew. Tr Harker, Town Clerk, Early, Ia 
Pit., Englewood, N. J. (N.J.) | (la.) 

Dunks, A. G., Sew. Wks., Unwin | Easdale, Donald, 16 Tithe Close, 
Rd., Sutton-in-Ashfield, Notts., Eng Watford Way, London, N. W. 7, 
(ISP) Eng. (ISE) 

Dunlap, James McK., Town Mar Easley, Glenn E., 130 Grove Circle, 
Lexington, Va. (Va.) Concord, Calif. (Calif.) 

Dunmire, E. H., Cons. Engr., Wat Fastburn, William H.. Mathieson 
Softening Pit., Huron, S. Dak Chem. Corp., 61! Hospital Trust 
(Cen. St.) Bidg., (New 

Dunn, Willian E., Bur. of San Eng. & N.Y 
Eng., State Bd of Health, P. O Faster tee C., Opr., Sew. Tr 
Box 210, Jacksonville, Fla. (Fla.) Pit 260 Main St., Claremont, 

Dunseth, R., Eng. Asst., State Dept N. H. (New Eng.) 
of Health, 2437 S. 7th St., Spring Easthagen, J. H., Sr. Res. Chem., 
field, IN. (Cen. St.) Calif Res Corp., Box 1627, Rich 

Dunstan, Gilbert H.. San. Ener mend, Calif. (Calif.) 

USPHS, Alaska Health & San Eberle Tanning Co. Sole Leather 
Activities, Box 750, Fairbanks Tanners, Att: J. F. Eberle, Jr. 
Alaska (Calif.; Dual—Ala.) Gen. Megr., Westfield, Pa. (Corp., 

Dunwoody, G. A., Register Bldg., Pa.) 
lola, Kans. (Kans.) Ebneter, Walter, Opr.. Sew. Pit., 

Duodoroff, Dr. Peter, USPHS, 1014 Bronson Ave., Portage, Wis. (Cen 
Broadway, Cincinnati, Ohio (Fed.) St.) 

DuPont, Anthony W., Sew. Supt Eby, Earl, Vice-Pres, Elk River 
81 Oliver St., Bristol, R. I. (New Concrete Prods. Co., 502 Power 
Eng.) Block, Helena, Mont. (Mont.) 

Duranceau, Vernon F., Chem. Engr Eckbert, Chester A., Boro. Mer., 
Wat. & Wastes Lab., Ford Motor Hanover, Pa. (Pa.) 

Co., 12160 Broadstreet Blvd, De Eckelcamp, Joseph, Opr., Sew. Tr 
troit 4, Mich. (Mich.) Pit, P. O° Box 565, Spring Lake, 

Durkee, L. R., Engr Fed Wks Mich. (Mich.) 

Agency, Km. S11, 618 Second  fekenfelder, W. Wesl r., Res 
Ave., Seattle 4, Wash. (Fed.) N y Univ “tis Lawn 

Durr, John P., Asst. San. Engr, Dr., Teaneck, N (N.Y 
State Dept. of He alth, 916 Dia Eckert, George H., Opr., Sew. Tr 
mond, Meadville, Pa. (Pa.) Pit.. 111 Walter Ave., Hasbrouck 

DuVal, Chalkley, Chief. Bur of N. J. 

Surveys & Design, 217 Governor > > 

Eckloff, Russell A. Engr.. Wat 
St., Richmond 19, Va. (Va.) Poll. Comm., Concord, N. H 

Duvall, Arndt J., San. Engr., Tolz, (New Enz.) 

King & Day, Inc 1391 Fair 

A . Eckstein, George J., Asst. Civ. Ener 
a Pe St. Paul 5, Minn City Dept. of Pub. Wks., 735 W 
(Cen. ; 172nd St.. New York 32, N. % 

Dworsky, L. B., Sr. Asst. San. Engr., (N_Y.) 

USPHS, 19th & Constitution Ave., | Eddy, H. P., Jr., Partner, Metcalf & 
Washington 25, D. C. (Fed Eddy, Cons. Engrs.. 111 Sutter St., 

Dyckman, Warren W., Asst. Engr, Rm. 1001, San Francisco, Calif 
City of N. Y. and Manhattan (Calif.) 

Rm 2142 _ Municipal Bidg.. New Eddy, Harrison P., Jr., Partner, Met 
York, N. ¥ N.Y.) calf & Eddy, Cons. Fngrs., 1390 

Dye, John, Supt., Spencer San. Bd Statler Bidg., Boston 16, Mass 
Box 3, Spencer, W. Va. (W. Va.) (New Eng.) 

- Supt Utoy Creek 

Dye, R. D., Civ. Engr. Assoc., Dept I Age J 
of Wat. & Power, Box 3669, Ter 
minal Annex, Los Angeles 54 Atlanta, Ga. 

Calif. (Calif.) Edgerley, Edward. Civ. Engr, State 
eT ealth 43 N d 
Dyer, Samuel, Memorial Bidg Dept Heath W. Ee 
A Ave.. Lancaster, Pa. (Pa.) 
Framingham, Mass. (New Eng.) 
Ediger, O. O.. Cons. Engr., FEdiger 

Dykes, F. W., 31 Muncaster Gate Eng. Co., 252 Laura Ave., Wichita 
York, Eng. (ISP) 7, Kans (Kans) 

Dyson, R. J. H., Supt., Carlisle | Edizhoffer, Albert, Opr., Sew. Tr 
Sew. Wks., Willow Holtne, Car- Pit, 27 Parkwood Ave., Kenmore, 
lisle, Cumberland, Eng. (ISP) (N-Y.) 
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Pump & | 
v., Merrill Son | 


Sts San 


Engr., Dist 


W Asst 
{ ealth 
Wilkes Barre 


Angeles 54 


Osear 


Egger, 
Dey 


wa, NJ 
Foreman, 


Newark 


Eng., Mass 


Div. Mfg 
1608 Walnut 
Pa. (Pa.) 

Inc 


Ell, Henry T., Enagr., 252 
Ave., Newark, N. J. (N_J.) 

Eller, Clyc 616 Simpson, 
field 


Win 


Mich. (Mich 


lliott, Thomas San. & Plumbing 
Inspr., 130 \ ria St.. W., N 
Bay, Ont., Can. (Can.) 
Supt Sew. Tr 
Main St., Moores 


enn 
Tenn 


Engr., Clyc 


le 
2729 Alvin 


Commr 

ub til, 1310 

veland, Ohio (Ohio) 

imendorf, C 

S. Lozier 

Rochester 4 
timore, Harol 

Chem. I, 

xviie 
ily, H., Civ 

M. Watson 

London, S. E 


mbreev 
Institution 
(Corp., Pa.) 

merson, C, A., Cons 
ens & Emerson, Woolworth Bidg., 
New York 7, N. Y. (Pa.) 

mery, Forest M., City 
Linden Ave 


State 


Hospital, Mental 
Embreeville, Pa 


Engr., Hav 


Ener 
Wash 


Seattle 


pr., Belling 
N 3, Box 
Wash. (Pac 
tox 1704, Enid 
Clayton Sew 
, Box 372, At 


Wat 


(Cen 
Asst. Prof 
State College 


Wash. (Pa 


Ellery | Ervin, O. D., P. O 
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March, 1950 


Box 1101, San 
Antonio, Tex. (Tex.) 

Erwin, R. Blake, 
71 Niagara 


Cons 
Falls 


Engr., Box 
Ont., Can 


68 Woodcrest 

Eng. (ISP) 
Roberto, Civ 
4583, Bogota, 
Fla.) 


Rd., 


nosa-Parga 
ANereo 
A 


Engr., 
Colum 


Hitch 
Third 
Minn 


Pres 
, 2409 


Sew. Tr 


Fairfield, 


Opr Pit., 
Ohio 


Estherville, ‘ity of, c/o Russell 

of Pub. Wks., City 

le, Ia. (Ta.) 

Estrada, Alfred A., Civ. Engr., Al 
bright & Friel, Inc., 7950 Bayard 
St., Philadelphia 19, Pa. (Pa.) 

Ettinger, M B.. A Chem., 
ISPHS, Environmental Health 
Center, 1006 Broadway, Cincin 
1ati, Ohio (Fed.) 

Eubank, A. L., Rep., Chicago Pump 
Co., 2811 Arden Rd., Avondale. 
Louisville 5, Ky. (Ky.-Tenn-.) 

Arthur W., Carpenter & 

Engrs., P. O. Box 175 

N. Y. (N.Y.) 

Harry W., Civ 
Kodak Co., 

Rd., 


Eustance, 
Eustance, 
Circleville 

Eustance, 
Eastman 
Beach 
(NLY.) 

Evans, Byron B., U 
munition Depot, 

Evans, Charles A., Res. San 
TVA, 401 Bank of 
Bidg., Knoxville, Tenn 


Engr., 
159 Rock 
Rochester, N. Y 


S. Naval Am- 
Redbank-Earle 


Engr., 
Knoxville 
(Ky 


A., San 
ase 


Disp. Engr., 
Reading, Pa 


B., Supvr. Wat 
acraft St., Cin 
(Ohio) 


Purif 
nnati 13 
Ohio 
Evans, Eldon B., 
Maint., 420 N 
Bluffs, Ia. (Ta.) 
Evans, f M Boro. Engr., 96 
Rodney St.. Municipal Bldg., Glen 
Rock, N. J. (N.J.) 
Evans, J. E.. Sew. Wks 
Lane, Hale, Cheshire 


uns, Leonard C., 


Sunt 
upt 


of Sews. & 
25th St., Council 


Bank Hal! 
Eng. (ISP) 
Can. Rep., Cities 
Service Incinerator Co 24 Al 
goma St Mimico, Ont., 
(Can.) 
Evans, M. E., Supt 
Lonoke, Ark. (Ark.) 
R. W \pr., 
Ind. (Cen. St.) 
Opr., Sew. E 
Luton, Bedfordshire, Eng 


Wat. Wks 
Evans 
Versa 
Evans, S. C 
Hyde 
CISP) 
Evans, Sidney R., Mer., Cities-Serv 
ice Incinerator Co.. 24 Algoma 
St., Mimico, Ont., Can. (Can.) 
R. S.. Town Engr., Dauphin 
b 


a, Can. (Can) 


Sew. Tr. Pit., 


Everest, Howard, Tech. Engr., Johns 
Manville Co 17 Prospect Ave 
Gloversville, N. Y. (N.Y.) 

R. B., Pres., Everson Mfg 
214 W. Huron St., Chicago 
Ill. (Asse St.) 
verts, Curtis M 
Ener State 
Behnke- Walker 
Salmon Sts., 


(Pac. N.W.) 


Cen 


State San 


‘ortland $, Ore 


|. 
aa Process Mach. Di & 
Co, 1th & Howard 
Francisco, Calif. (Ca 
Edmonds, W. R., San. E I San En | 
tawa, Ont.. Can Can.) Ea 
Edmondson, J. H Sew. Disp. Dept A 
Wincobank efficld, York., Eng 
(ar) I Estabrook » | 
Edmundsor Jr P. O. Box cock & Est abr 
104, Lal e, Tex. (Tex.) tow Ave M nneayx lis 
vis ew. sect y Alan Wood Ste Co., Consho- | Esterline, Harry 
Edwards, Gail P.. Chief of Lab. | “Eastman Corp. Kingsport 
Dept. of Pub. Wks, Wards i: 
Edwards Myles ner C. Kennedy. § F 
wate Dept Kirby groom Ct., Oakland § alif 
Health Center Pa. | (Calif 
(Pa 
Edwards, Sta W Engr., Infileo 
UT ee Inc., 1338 Michigan Ave., Dallas : 
Edwards, William 1 Pit. Opr., 
Gowanda State Hospital, Gowanda, 
Egan, J. H., Sa Enger., Crane Co, 
321 E. Third St, Los 
Calif. (Calif.) 
©.. San. Engr., State | 
t. of Health, 130 th St., 
Bor Fond du Lac, Wis. (Cen. St.) - 
Pale nore 1 J pyr Mun. Wat 
Dr. Hea System, 605 N. Vine St., Mag 
vf hem ga niv., } "4 n Ark Ark 
Univ., N. ¥. (N.Y.) 
Eble, Virgil, Cons. Engr., Morrett | & 
| Vrooman, 21 Grand Ave., Glovers- | 
Ehlers, V M Chief San. Engr., 
we oe State Dept. of Health, 410 E. | Tenn : 
Fifth St., Austin 2, Tex. (Tex.) Evans, David 
Ehli, R. C., Business Mgr., South 
western Dist. Health Unit, Dickin- | NW (Pa.) 
| son, N. Dak N. Dak.) 
| tet Emsley, D. H., Knastrop Sew. Wks., 2 
H 
a Sg Eich y Pu Health Eng Leeds 9. Yorks. En Isp 
A48 tanley Ave., Los Angeles 
| Calif Calif English, L. G.. Chief 
Eid Star I f Maint ham Tr. Pit Rt 
ae | State Sanatorium, Sanator, S. Dak NW) 
Pe Enid, City of, P. O 
Eidsness, Fred A.. Mer, Wat. & Okla. (Okla) 
Commercial Trust Bide. City nloe P Sur t 
aves Hall Sq., Philadelphia 2, Pa. (Pa.) Tr. Pit., Rte. No. 7 
Eifler, Harold, Supt., Sew. Tr. Pit tanta, Ga. (Ga.) 
17 Lewis Pi.. Tot Enright, Dan, Asst. Supt. 
Oil Box 951, Ohio 2 ‘ 
(Ohio) Ensiow, L. H., Fditor, Water & 
Sewage Wk 155 FE. 44th St 
kegan, I Cen. St.) Entwistle, Jame Tr Supt., Sew 
Elder, Francis B.. Eng. Asso Tr. Pit.. 751 Berkley St.. New 
ee Amer. Put Health Assox 1790 Milford, N. J. (N.J.) 
cg Broadway, New York 19, N. Y. | Epler, J. E., Supt.. Sew. Tr. Plt |} 
(N.Y.) P. O. Box 724, Danville, 
{eae Eldridge, E. F., Chief Engr., Poll (Cen. St.) 
( r. Con Legislative Bldg Eppley. Robert Chem 79? e = 
Me high Ave er, Pa. (Pa) 
Sew. E. duPont deNemours | Freanian, Geors Devt. _ of 
and Old Hick enn. (Ky gar St., 
I K Ind Ind. (Cen. St 
Eliassen, Rolf, Prof San. Eng Erichse Roy y, City Ens 
Dept, of & San City Engr’s Off., Coos Bay, Ore 
Inst. of Tech 9 (Pac. N.W 
Mass. (N_Y.) Erickson, Carl V., San. Ener.. Pacific 
ene Elkin, Harold F., Eng Flush Tank Co, 809 N. Ridgelan q 
Philad 3 Erickson, Frederick K 
Elkland Leather Ce Dept Civ. Eng 
Leather Tannery, Elkland, Pa { Wash, Pullman, 
2 
{= 
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Ewing, Benjamin, Bor 1942, Univ 
Sta., Austin, Tex. (Tex.) 

Eyer, C. W., City Engr., City Hall, 
Glendive, Mont. (Mont.) 

Eyer, Chet, City Wat. Dept., Bill- 
ings, Mont. ( Mont.) 

Faas, J]. B., Faas Foods, Central 
Lake, Mich. (Mich.) 

Faber, Harr , Res. Chem., The 
Chlorine Inc., 50 E. 41st 
St.. New York, N. Y. (N.Y.; 


Dual—Pa.) 


Faber, 
Wat 


Charleston, W. Va 
Elmer H.., 


Faehrmann, 


Tr 

(Cen 
Fagerlic, 

Flox 


Dak.) 


Pit., Hales 
St.) 
Larry A., Serv 
Co., 


Fagerstrom, 


Buren Ave., 


St.) 
Fah, C. 


Office, 


CISE 


Fair, Gordon M.., 


of Eng.. Harvard Univ 
morial Dr., Cambridge 38, 
(New Eng.) 


Fairbanks, 


T., c/o E 


Harold P., 
Chicago 7, Il. 


Ipoh, Fed 


) 


George, 


Phoenix, Ariz 


Fairbrother, Walter J., Opr., River- 
side, N. J. (N.J.) 

Falciani, Romeo A., Civ. Enar., 
bright & Friel, Inc., 316 E 
chard St.. Hammonton, N. 
(Pa.) 

Faircloth, M., Prof., Civ. 
Jniv. of Ala., University, Ala 
(Ala.) 

Falbey, John W, 5 SE. Sth Ave., 
Ft. Lauderdale, Fla. (Fla.) 

Fales, Almon L., Cons. Engr., Met- 
calf & Eddy, 1300 Statler Bldg., 
Boston 16, Mass. (New Eng.) 

Falk, Lloyd L., San. Chem. Agri- 
cultural Experiment Sta., Dept. of 
San., 1125 Raritan Ave, Highland 
Park, N (N.J.) 

Falls, O. M., Commr. of Wks., York 
Twp., 40 Jarvis St., Toronto 1, 
Ont., Can. (Can.) 

Farley, Town of, c/o Herman 
Scherbring, Sew. Pit. Opr., Farley, 
Ia. (la.) 

Farmer, Ed.. Res. Engr. Black & 
Veatch, Cons. Engrs., 4706 Broad 
way, Kansas City 2, Mo. (Kans.) 


Farnsworth 


Morse & Co., 
Wilshire Dr., 
(Corp., 


540 W 


Cons 


John Henry, Jr. Engr., State 
Comm., 134 Cora 
(W. Va.) 


Supt., Sew 
Corners, Wis. 


Engr., The 


Watertown, S. Dak. (S 


433 W. Van 


(Cen. 


A. Choan, Mines 
Malay States 


Dean, Grad. School 


9355 Me- 
Mass. 


Att: Noll 


Ariz.) 


Engr., 


Woltmann. 314 Unity Bldg., 
Bloomington, Ill. (Cen. St.) 

Farr, Fred, Jr. Cons. San. Ener., 
A. LeFeber, Cons. Engrs. 713 
Temple Bar Bidg., Cincinnati 12, 
Ohio (Ohio) 

Farr, Leo G., Stud. in San. Eng., 
5408 M St., Sacramento, Calif 
(Pac. N.W.) 

Farrant, James, Commr., Passaic 
Valley Sew. Comm., 


St., 


Farrell, 
Pub 


Nashville, Tenn 


Farrell 


446, 


Farren, 
Ont., 


R 


Paterson, N. J. 
, Dir., State Dept. of | 
Health, 420 Sixth Ave., N., | 
(Ky.-Tenn.) 


William F., 


W., 
Can 


443 E. 29th 
N 


Dist. 
Wallace & Tiernan Co, 
Buffalo 5, N 


Inc., Box 
Y. (N.Y.) 
Rd. Supt., Porcupine, 


(Can.) 


| 


I. dulont de 


Old Hickory, Tean (Ky.-Tenn.) 


Fassnacht, Geo. G., San JEngr., 
State Bd. of Health, 346 Good 
Ave., Indianapolis 1, Ind. (Cen 
St.) 

Fast, John J., San. Engr, State 
Dept. of Pub. Health, 219 W 


Washington St., Springheld, I! 


(Cen. St.) 

Faucette, J. D., Design Engr., City 
Sew. Div., 4943 Winfree, Hous 
ton, Tex. (Tex.) 

Faulkner, James D., 


Project Engr., 

Hyperion Sew. Tr. Pit, L. A 
Bur. of 10821 Ruse Ave., 
Los Angeles 34, Calif. (Calif.) 

Faulkner, T. G.. Esq.. Ener. & 
Surv., R. D. C. Wallenford, 41 


Wantage Rd., Didcot, Berkshire, 
Eng. (ISE) 
Faulkner, W. A., 1 Ivy House, Old 


Hill, Tettenhall 
Staffs., Eng. (ISP) 
Faw, Claude T., Dist. Mgr. of Sales 
Calco Div., Armco Drain. & Metal 
Prods., Inc., 7th & Parker Sts., 


Wolverhampton, 


Berkeley 10, Calif. (Calif.) 
Fawcett, J. H., Town Clerk, Col 

lingwood, Ont., Can. (Can.) 
Fawls, J. F., Sales Mgr., Wallace & 


Tiernan Co., Inc., 2132 Mapes 
Ave., New York 60, N. Y. (N.Y.; 
Dual—Pa.) 


Fay, Alan L., Asst 
City Dept. of Pub 
Francis Lewis Blvd. 
lage &, N. (N.Y.) 

Feagan, G. H., Stud, A. & M. Col 
lege, P. O. Box 673, Stephenville, 
Tex. (Tex.) 

Federick, Joseph C., Sr. San. Engr 
State Dept. of Pub. Wks., 75 
Euclid Ave., Albany 3, N. Y 
(N.Y) 

Feild, James W., War Dept., Off. of 
Chief of Engrs. 3314 
Ave., Alexandria, Va. (Md_-Del.) 

Feldhake, Clarence J.. S. A. Engr 
(R), USPHS, c/o Navajo Indian 
Agency, Box 83, Window Rock, 
Ariz, (Fed.) 

Feldman, M. M., Jr. Civ 


Mech. Engr., 


Queens Vil 


Wks., 88-09 | 


908 Jones St., | 


Alabama | 


Engr., | 


N. Y. City Dept of Pub. Wks., | 
1644 $5 St., Brooklyn 4, N. Y 
(N_Y.) 

Fell, C. W., Sales Mar., Norton Co 


of Can., 
Can. (Can.) 
Felt, Wright 
Agency, 256 E 
Beverly Hills, Calif 


Engr.. Fed. Wks 
Camino Dr., 
(Fed ) 


Hamilton, Ont., | 


Findlay, 


Feltz, Fred C.. Supt., Sew. Tr. Pit, 
Box 261, W. McHenry, Ill, (Cen 
St.) 

Fenchel, Randolph, Chief Opr., Sew 


Disp. Pit., 146 
Salinas, Calif. (Calif.) 


Fenger, J. W., Dist. Sales Mer., 


Mathieson Alkali Wks., 24 Idle 
wood Hamburg, N. Y. (N_Y.) 

Fenn, Ernest G., Fairfield State 
Hospital, Newton, Conn (New 
Eng.) 

Fenton, John V., Sec.-Treas., Car 
man-Dunne, Inc., Professional 
Bidg., Lynbrook, N. Y. (N.Y.) 

Fersuson, Elmer L., Engr., Fed 
Wks. Agency, 6301 Calmont St., 


Ft. Worth 7, Tex. (Fed.) 


Ferguson, G. H., Chief Engr., Dept 
Natl. Health & Welfare, The Li- 
brary, 808 Jackson Bidg., Ottawa, 
Ont., Can. (Can.) 


| 


| Finnegan, Craig, Boro. Engr 
Hitchcock Rd., | NJ.) 


413 


Ferguson, Gerald W., S. A. San 
Engr. (R), USPHS, 19th & Con- 
stitution Ave., N.W., Washington 
25, D. C. i Fed.) 

Ferguson, Marshall E., Field Tech, 
Int. San. Comm., 110 William St., 


New York 7, N. Y. (N.Y) 

Fernandez, Guillermo J., Civ. Engr., 
Aqueduct & Sew. Serv., Box 2832, 
San Juan 12, P. R. (P.R.) 


Fernandez, Jobn U., Pit. Opr., 36 
Sth St.. Brooklyn 18, N. Y 
(N.Y.) 

Ferris, Frederick, Hydr. & San 
Engr., Elson T. Killan, Garden 
Hill Rd., Morristown, N. J. (Pa.) 

Ferris, James E., Electro Bleaching 
Gas Co., 00 E. 42nd St.. New 
N.Y. (New Dual 


Ferris, T re P. O. Box 268, Tyler, 
Tex. (Tex 

Fetzer, Clair A., Civ. Engr., City 
Bur, of Eng., 1014 Gretna Green 
Way, Los Angeles 24, Calif 


Fetzko, Andrew, Opr. Engr., Sew. & 
Wat., Belle Meade General Depot, 
Adumsviille Rd. R. D. No. 2, 


Sornerville, N (NJ) 

Fiechter, H. R., Asst. Engr., Hol 
inger, Dardel & MHorler, Cons 
Engrs., Weinbergstr. 17, Aarau, 
Switzerland (Swiss) 

Field, Emerson and Morgan, Inc., 
Flower Bidg, Watertown, N. Y. 
(N.Y.) 

Fieldyouse, George E.. Asst. Engr., 
Allwight & Friel, Inc., Suite 150% 
18, 121 S. Broad St., Philadelphia 
7, Pa. (Pa.) 


Fields, Bert, Gen. Mar, 
Co Box No. 
(Ky.-Tenn.) 

Figeley, Paul, Supt., 
215 Third Ave., 
(Cen. St.) 


Ky. "Wat 
588, Jenkins, Ky 


Sew. Tr. Pit., 
Rock Falls, Dl 


Filby, E. L. Prin. Asst.. Black & 
Veatch, Cons. Engrs., 4706 Broad- 
way Blvd Kansas City, Mo. 
(Mo.) 

Finch, J., Supt., Sew. Disp. Wks. 
Aldwarke, Parkgate, Rotherham, 
Yorks., Eng. (ISP) 

Finch, L. S., Chief Engr. Indian 


apolis 6, Ind. (Cen. St.) 
Finck, Herbert F., Hydr 

Ecusta Paper Corp.. P. O. Box 

200, Pisgah Forest, N.C. 


Arthur, Main 
Sta.. Bird Islan g 7 Tr. Pit 
Buffalo, N. Y. (N_Y.) 


Finkbeiner, Carleton Cons. Engr, 
Finkbeiner, Pettis & Strout, $18 
Jefferson Ave., Toledo 4, Ohio 
(Ohio) 


, Keans- 
burg, N. J. Q 

Finney, J. Wiley, Jr. Prin. San 
Engr., State Dept. of Health, 1015 
Douglas Ave., Nashville 4, Tenn 
(Ky.-Tenn.) 


Fipps, R. Vernon, USN 
General Delivery, Patuzxent River, 
Md. (Md. -Del.) 

Firth, William J., Ins. Nac. de Obras 
Sanitarias, c/o Club Americano, 
Apartado Postal No. 766, Caracas, 
Venezuela, S. A. (N.Y 

Fischer, Anthony J., Develop. Enar., 
The Dorr Co., $70 Lexington Ave., 
New York, N. Y. (N.Y.) 

F. P., Dist. Mgr., Wallace 
jernan Co., 811 Perry Payne 

Bidg., Cleveland 13, Ohio (Ohio) 


| 
| 
Fars, Wo. L. “al 
| 
J 
| 
| 
4 
Or 
= ¥ 
| 
4 
} 
— 
| 
| 
| : 
= | 
a 


Fiscus. A. 1 +7 Ravenna Ave., 
Wilmingt { Calif.) 

Fish, Ra rd Sew. Tr 
Pit Ka urt No. 3, 83 
W bith S Medford, Ore 

Fishbeck, Ker n. Enagr., Dey 
of Pu I l W. St J sept 
Lansing, Mi {Mich.) 

I er, A ew. Disp. Wks 
Greenheid, Nr. Oldham, Lancaste 

g. (ISP) 

} Dexter ( Eng Met 
Dist 2 nerset St 
Boston, M New Eng.) 

Fisher, George J City Bidg 
Wichita, K Kans 

I M FE.ngr 
USPH th & ¢ titutio 
Ave W 

Fe 

I I y M., Asst. Er Dept 
Wk ¢ Ave 
SW attle Wast I 


Box 1 Hud« Fa N. ¥ 
N.Y.) 

gerald J upt Sludge 
H Court St 
M New Eng 

Fit ald Supt Wat 
D ( Ha Norfolk, Va 

Va) 

I H Park Engr Lor 
I | Park Comm 7 
Ra Great Neck, N. Y. (N.Y 

I ( I ipt f Pits 
I ( j Ft. 1 fer dale 
Fla Fla 

Fla Pat, Fla Key Yeoma 
Br ( Box 44 Tampa |! 
Fia. (Fla) 

Fla H 1 J. City Engr. & 

Cit Ha San Jose 
Cahf ( 

Flattery, M i Inspr., Dept 
Healt herbrook 
W M 1 Can. (Can 


I Kingsport, Tenn 
Ky.-3 
t \ > 1 Rd 
Market H Leicestershire 
I 
Fieet iA Fn 2 
Mcl Ave Wi Pla N 
N.Y 
I I B Put Relat 
‘ ( W w Island, W 
Va W \ 
I Buckes 
Dox Uttawa 
I kK Asst Prof 
H & Eng Un 
I Lak e Dr 
Knox K Ter ) 
t M I Eng H 
I k Asux 
i 
I Sew Tr 
I M Ave N. Adams 
M New |} 
f Bidg., Windsor, Ont 
‘ 
Chief Chen 
hio) 
Flood. |} k L., Cons. Engr., Met 
calf & Eddy, 1300 Statler Bidg 
Boston 16, Mass. (New Eng.) 


SEWAGE 


AND 


lood, Harold 
hicipai Bidg 
(New ng.) 
Flood, T. 
Fror 
Idaho (Pa 
Flook, S. E ( 
thur, Ont ( 
Flower, G. I 
4) Morning 
9 Ohio (« 
Flowe F 4 
don, N We 
Am pt re 
Fluharty. Josept 
pion Paper & 
¢ 


Folke 
Gold 

Folke 
Cr 


\ y 

t. Garw 

t H. B D 
Health, Helena 
Foote, Ker 
New Ha 
Fort B. G., 
Au 


Sew 
smingham, 


NW 
I 
a | 
Op 
I 
Ir 
P 


Tex 
W W 
Tex.) 
Merle 
Dept I 
ck Ave Be 
AM Op 
Calif a Dr 
La 
Glen I 
val 
Ir 
18 Praetoriar 
x Tex 
is 
aK ra 


Sur 


M 


gr. 13t 

x 1761, 
Port 
in.) 

ew. Tr. W 
Cleve 


INDUSTRIAL WASTES 


Mu 


ass 


Bishop 

Che 
h, 19 

Calif 


h 
Ir r 
of Pub. H 
Calif 
Sew. Tr 
Syracuse, N 


March, 1950 


Supt.. 


Engr., 
lywood 


, Eng. Editor, 
Magazine 
New Y 


The 
Corp 


rk 16 


uson Co 
Ohio 


and 


wler, G. J., Centra! Hotel, 
Bangalore, S. India (ISP) 

Fowler, H. D., Pres.. H. D. Fowler 
Ce P. O. Box 84, Seattle 14, 
Wash. (Pac. N.W.) 

Fow James D., Cons. Ener., Koch 
& Fowler O1 Great Natl 
Bldg., Dall Tex Tex.) 

Fowler, O. M., Master Mech., Clark 
Thread Acworth, Ga. (Ga.) 

Fox, Glenn C Supt Sew 
Marceline, Mo. (Mo.) 

Frakes, William E Rte. No 
Kalamazoo, Mich. (Mich.) 

Fraleigh & Schwanewe Engrs 
Maywood & New M 
Engrs., 426 Cedar Lane, Teaneck, 
N. J. (N.J.) 

Frarae, John D., Stud., 128 School 
St., Belmont, Mass. (New Eng.) 

Francis, Geo. W., Cons. Engr. & 
Mar Francis Eng. Co Eddy 
Bidg., Saginaw, Mich. (Mich.) 

Francis, R. I Chem., 415 Ave. A. 
Bismarck, N. Dak. (N. Dak.) 

Frank, J. A Pres., Natl. Water 


Main Cleaning Cc 
New York, N. Y 
Town of 


30 Church St., 
( Assoc.) 


Att: E. N. Wil 


nson, Town Mer., Franklin, Va 
Corp., Va.) 
Franklin, W. M., Supt Dept., 


Wat 
City Hall, Chark N. C. (N.C.) 


tte 


Franks, John T., San. Engr., Seventh 
Serv Command, 14233 S. State 
St., Chicago 27, Til. (Rky. Mtn.) 


Wat 
Res 


& Sew 
Center, 
N. J 


Franzoso, A, E., Opr 
Pits Johns- Manville 
10 Griggs Pl, Mans 


10 


(N.J.) 


Fra K.,_ Asst Supt 
I Sunset Sew tr Pit 
I n Wa San Francis 
(Calif.) 

Fraser, Charles E I 
Eng. Co., Inc., 1 I 40th St 
New York, N. Y ( 

her andall ek 
Nassau Co. Dept f Pub 
52 Lewis Pl., Hempstead, N. Y 
(N_Y.) 

Frazier, R. W., Supt., Sew. Ce 
City Hall, Oshkosh, Wis 
St.) 

Frazza, L. F., Sales Exec Johns 
Manville, 225 Bamford Ave., 
thorne, N. J. (NJ 

Fr det ks Tk hn Sew 
Pit., Colorado Sy Col 
Mtn.) 

Frecerickson, A. Anton, Pres. & Gen 
Supt., Copper State Util., 15 E 


Dr., Sunnyslope, Phoenix, 


Freeborn, W. F 
Hampton - on - Thames 
Eng. (ISP) 


34 Cardinal's Walk, 
Middlesex 


) Foster, Robert F.. Sew. Pie. 
= Fitzsimons General Hospital, 1200 
| S. Quebec St., Rte. No. 2, Denver 
& 7, Colo. (Rky. Mtn 
e Foster W., 5 Branscombe Ave., 
Prestwich, Nr. Manchester, Eng 
ISP) 
Foster, William Floyd, San. & Storm 
Drain Engr., Off. of Co 
| 6621" Whitley Terrace, 
28, Calif Calif.) 
Foster, William S 
Rd.,_ Fine 
70. Fourth hz 
470 Fourth A 
N. ¥. (NJ) 
Co.. Canton, | Fowler, C. H., H. K 
O} 
Fog Louis Rte. 8, Box 
E. ¢ Maer.. Meadow 
Dairie 126 Dennison 
tst a. (Pa) ¥ 
Lan Belbroughton, Worcs., 
J., Supv. Engr : 
Jt. Meeting, 616 ? 
dN. J. (NJ 
State Bd. of 
font. (Mont.) 
87 Ft. Hale Rd 
ae | Engr., 10 First = 
rn, Wash. (Pac 
N ¥ . 
Forbes, aif 148 
Tex 
Ford 4 
hen 
Foren 
koe Sta Hea 
Ca 
13 Burlingan 
Forre lage Engr., 
M N. Y 4 
(N 
Forre Cons. Eng 
15¢ Bidg., Dallas 
Forrest n. Engr., 7758 
N. I Chicag 
ee Forsyth, Joseph R., Pro Engr i 
M Knowle I Rm. 819 
City Ha Annex, Philadelphia 7, 
Pa. (Pa.) 
oe Ft. Dodge, City of, c/o John Pray, |} 
Supt. of Util., City Hall, Ft 
Dodge, Ia. (la 
Fortenbaugh, J. Warren, Field Engr., 
Curtis Wright ( 15S Hamlin 
D { } h, Charlestor \\ 
Va. (W. Va 
ee I Gerald t., Sew. Tr. Pit ah 
Foot of Franklin St Traverse 
Foster, Chas. Cons. 31¢ 
St., Berkeley 4 
Foster, James R 
Pit, 433 Elm St I ane 
Foster, Norman, Cons. Engr., Damon 
& Fost ter Pike & High | 
| Sts, Sharon Hill, Pa. (Pa.) | 


Vol. 


Rock 


| (N.Y.) 


{i Frith 


22, No. 3 


Freeburn, H. M.., 
delphia Suburban Wat. Co., 1251 


Chief Engr., Phila- | 


Montgomery Ave. Wynnewood, 
Pa. (Pa 

Freedman, Stanley P., Prod. Supt.. 
Old Clover Distilling Co., Tunk- 
hannock, Pa. ( Pa.) 

Freeland, B. H., Supt. of Util. 
Mun. Light & Wat Wks., Bluff 

ton, Ind. (Cen. St.) 

Freeman, A. B., Asst. Pub. Health 
Engr.. USPHS, Federal Bidg.. San 
Francisco 2, Calif. (Calif.) 

= Freeman, A. L., 10 Green Lane 
Churt, Farnham, Surrey, Eng 
(ISP) 

Freeman, James V., Opr., Sew. Tr 
Pit., Fla. State Hospital, Chatta 
hoochee, Fla. ( Fla.) 

Freemar Lawrence, Village Engr 
Village Hall, East Aurora, N. Y 
(N.Y.) 

Freeman, Philip D., Cons. Engr 


201 Adams Bidg., Norfolk 10, Va 
(Va.) 

Freeman 
Pipe Co 
ver 2, Colo 


W. B., Mar., 
535 Cooper 
(Rky. Mtn.) 
French, C. H., Sr., San. Engr., 
Bd. of Health, 1409 S, Oak, 
Ark. (Ark.) 
French, R. Del., Prof 
& Mun. Eng., McGill Univ., 
treal, Que., Can. (Can.) 
French, R. S., Supt. of Maint., 
ridian, Idaho (Pac. N.W.) 


French, Richard C., Asst 
Engr., N. ¥. City Dept. of Pub 
Wks 1748 Hendrickson 
Brooklyn 10, N. Y. ¢ KS, 

French, Robert R., San. Engr., State 
Health Dept., State Capitol Bldg., 
Springfield, (Cen. St.) 

& Sales 
Mig 

Bldg 


Lock 


Jen 


State 
Little 


of Highway 
Mon 


Me 


Frerking, A. G 
Mgr., W. S 
Co 607 
| Kansas City 
Frey Ralph 
herd St., Mt 
Del 
Frick, A. L., Jr 
& Tiernan Corp., 
Sales Bldg., Seattle 
N.W.) 
Frickstad, 
803 City 
(Calif.) 
Friedman, Wm. M., Asst. San. Engr, 
Erie Co. Health Dept., 788 High 
{ Kenmore 17, N. Y. (N.Y.) 
fj Friel, F. § & Treas., Albright 
& iel 121 S. Broad 
Pa. (Pa) 
Rep., Lakeside 
W. Adams St., 
Ill. ( Assoc.) 
Hugo H., San. Engr., 
New York 66, 


Vice-Pres 
Dickey Clay 
Commerce Trust 
Mo. (Assoc.) 
Chem., 1304 Shep 
Rainier, Md. (Md 


Mar., Wallace 
917 Terminal 
Wash. (Pac 


Div 


City 


Walter N., 
12, 


Hall, Oakland Calif 


Pres 
Inc 


Eng 
Chi 
cag 6 
Friendly, 
Bronx Blvd., 


3950 


N. 


Att: H. S. Kline 
Ind. Hygiene Engr., Ind. Hygiene 
Lab. Pit. 2, 300 N. Taylor St. 
Dayton 1, Ohio (Corp., Ohio) 
Gilbert R.. Asst. San. Engr 
State Dept. of Pub. Health, 245 
State Office Bldg, Atlanta 3, Ga 
(Ga.) 


Frigidaire Div 


Chief Engr., Util 
tox $37, Washing 
(N.C.) 

City 
City Hall, 


Fr 


vance 


Comm., P. O 
ton 
Froehde, F. C 
} of Sts 
(Calif.) 
| Frook, 


N.C 
Engr. & Supt 
Pomona, Calif 


James E 
Bay View 
(Ohio) 


Chem., Sew. Tr 
Pit Park, Toledo 11, 
Ohio 


St., 


Engr., | 
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Frost, F. B., San. Engr, Mich. | Gamble Robert A.. Project Engr 
Stream Contr. Comm., P. O. Box H. A. Kuljian & Co. 1200 N 
87, Lansing 1, Mich (Mich. Broad St., Philadelphia 2, Pa 

Frymoyer, George, Jr. Sew. Pit. (Pa.) 

Att., 123 Ridge Ave., Coatesville, | Gammon, Harold T., 1700 S. Second 
Pa. (Pa) St. Louis 4, Mo. (Mo.) 

Fuchs, Abraham W., San. Engr. Dir, Gannon, John J., Instr, Manhattan 
USPHS, 2000 Mass. Ave, N.W College, 1939 Gleason Ave. New 
Washington 14, D. C. (Fed) York 60, N. (N.Y. 

Fuehrer, Car! W., Boro. Engr., 21 Gannon Timothy J., Asst. San 
E. Locust St., Ephrata, Pa. (Pa.) Engr., State Dept. of Pub. Health, 

Fues, C. Edward, Supt., Sew. Tr Bur. of San. Eng., 200814 Parker 
Pit. No. 2, Sturgis, Mich St., Berkeley, Calif. (Calif.) 

( Mich.) Garber, William |} Chem A 
Fuhrman, Ralph E., Supt., Sew. Tr Co. San. Dists., 615 N. Grandee 
Pit.. Overlook S.W St.. Compton 4, Calif (Calif.) 
Washington 20, D. C. (Md.-De! Garcia, E. S., Jr, P. O. Box 186 

Dual-—Fed.) San Diego, Tex. (Tex 

Fuller, Andrew J.. Dist. San. Engr Gard, Charles M., San. Engr.. Emer 
State Dept. of Health, Geneva son D. Wertz & Assoc., 391 Park 
General Hospital, Geneva, N Bivd., Worthington, Obio (Ohio) 
(NLY.) Gardner, Clarke, City Engr., Salis 

Fuller, N. M., Supt.. Sew. Tr. Pit bury, Md. (Md_.-Del.) 

ST} Montclair Ave., Batavia, N. Y Gardner, R. T., Dist. Mgr, Wallace 
(N.Y) & Tiernan Sales Corp, i713 5S 

Fuller, Raymond H., Cons. Engr Calif Ave, Monrovia Calif 
Burgess & Niple, 328 Blenheim (Calif; Dual—Ariz.) 

Rd., Columbus 2, Ohio (Ohio) Garland, Chesley, 1511 Jupp Rd 

Puller, Glen Burnie, Md. (Md Del ) 

Co. Dept. of Pub. Wks.. Ryefield | Garland, William T., Salesman, West 
Rd., Locust Valley, N. Y. (N.Y) ern Pipe & Steel Co. P. O. Box 

Fuller, V. E., Branch Mer., Grin Fheenia, Aris (Asis) 
nell Co.. Inc.. P. O. Box 2727 Garner, J H . Chief Inspr... W. Rid 
Charlotte. N.C. (NG) ing of Yorks. Rivers Bd. “Bryn 

field,” 28 Aberford Rd., Wakefield 

Fulmer, E. C., Serv. Engr., Elec Yorks., Eng. (ISP) 

Chemical Co., §12 Chestnut St Garrett, George B., Jr., Cons. Chem 

W. Va. (W. Va.) Metcalf & Eddy, 1300 Statler 
Fulmer, Frank E., San. Engr., Clyde Bidg Boston 16, Mass (New 
E. Williams & Assoc., R.F.D No Eng.) 

2, Mishawaka, Ind. (Cen. St.) Garrett, R. W., Asst. City Engr, 

Fulmer, John O., Jr., City Chem City Hall, London, Ont., Can 
Easton, Pa. (Pa.) (Can.) 

Fulmer, Mary Rydberg = (Mrs.) Garrity, L. V., 16803 Shaftsbury 
USPHS, 1014 Broadway, Cincin Rd, Detroit 19, Mich. ( Mich.) 
nati, Ohio (Fed) Gartrell, F. E.. Chief, Contr. Ser 

vices Staff, TVA, 208 Old Post 

Sew” Dust, lors. | Office Bidg., Chattanooga, Tenn 
sant Ave., Jennings 20, Mo. (Mo Tenn.) 

Funk, John B., Chief Engr., Dept 
of Pub. Improvements, 210 F 
Lexington St.. Baltimore 2, Md. | Garvin, Robt. D., Littlefalls, Minn 
(Md.-Del.) (Cen. St.) 

Gass, George M., Sales Natl 
Furphy, H. G., Scott & Furphy, 465 : 

Collins St.. Melbourne, Vic Iron Corp... Ltd 324 herry 
toria. Australia (ISP) Toronto, Ont., Can. (Can) 

Fynn, George F.. Chem., Sew. Tr ‘ cow. 
468 Taunton Buffalo 16 (Rky. Min.) 

¥. OLY Gates, Chas. D., Assoc. Prof., Cor 
nell Univ., School Civ. 

Gade, A. H., Field Engr., Fairbanks Ithaca, N. Y. (N.Y 
Morse Co.. 23 Oswald Ct., Ocean Gates, M. D.. Engr B. Con 
side, N. Y¥. (N.Y.) verse & Co., Box 917, # Arthur 

Gadomski, Albert J., Chem., Perth | (Tex.) 
Amboy Sew. Pit., 709 Parker St Gatewood, A. W., Dir, Pub. Wks 
Perth Amboy, N. J. (N.J.) Pulaski, Va. (Va.) 

Gahr, William N., San. Engr., State Gaus, Gilbert H., Field Engr, Gard 
Dept. of Health, Bismarck, N ner Denver Co., 102 Rynda Rd 
Dak. (N. Dak.) S. Orange, N. J. (NLY.) 

Gaither, C Gordon, Cons. Engr Gauthier, C. W., Wat. Wks. Supt 
Howard K. Bell, Cons. Engrs., 553 delle River, Ont., Can. (Can.) 
a DY St., Lexington, Ky Gavan, William J., Supt.. Sew, Tr 

y Pit., 601 Filer, Mich 

Galimbert, G. M.. Se. San. Engr, | (Mich.) 
| Gavett, Weston, Cons. Engr., Clyde 
ie ° Potts, 973 Kenyon Ave., Pilain- 

wis Prof field, N. J. (N. Y.; Dual—Pa.) 

Ra A t Gavin, T. W., Chem., Ohio Dept. of 

State College, Ames, Is (Ia) Pub. Welfare, Cambridge State 

Going yer, David M., Engr, Armco Hospital, Cambridge, Ohio (Ohio) 
t 9 ler, P > 

eel Corp., puter, Pa. (Pa.) Gay, William D., Supt. of Country 

Galloway, Robert N., Supt.. Jt. Out Pits, Newark Milk & Cream Co. 
fall Sew., 10421 Bounie Dr., Gar 191 McMaster St., Oswego, N 
den Grove, Calif. (Calif.) (Pa) 
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j ( Engr. Myrtle | Geyer, John ( Assoc. Prof. of San Gillespie Cons. Engr r 
NW ng. Johns Hop La Smith Enars., Box 
‘ rm N. Oak St trobe Ha Homewood, Baltimore 1048 a. (Fla.) Rn 
Pa 18, Md Md. -De Gillett Se Treas 
rs ‘ Cos Fas Gibbons M M Bd of Wat Windsor Util. Comm., 607 Canada se 
. & Snaidine Comm., Box 162, Rahway Bidg., Windsor, Ont.. Can. (Can.) 
Bldg, | 1, Ore. (Pac. N.W N. J. (NJ) Gillette, E. S., Rep. Wat. & Sew 
ea France Ame P Pine & Gibeau, H A Dir Pub. Wks Wks, 155 E. 44th St... New York, 
P » Ave Oak 5618 Phillips Ave., Montreal, Que N. Y. (Asso 
{ Calif Can, (Can.) Gilliam, Robert A., Burlington Mill 
ow. Tr. 3 t rick § Pres Eng Corp., Greensboro, N. ¢ N.¢ 
Lak 4 I ( St . Rn 5-0 Un ted Gilliland, Earl D 
H Leon St., Boston 15 Sew. Dept.,  Clev 
H Ca (Asan New Eng (Ky.-Tenn.) 
Gale O m. Educ, San illis, Charles B., Civ. Engr. Assoc 
\ let Ave 4 Bur. of Eng. 2223 N. Common 
New York. K. ¥ 4 a NC) th Ave., Los Angeles 27, Calif 
Gen. M M A soc. Engr State Gilmer, Thorton M., Engr. Arthur | 
W k I Pa - 4907 Nayer Ave Wright & Assoc 188 Sullivan St ocd 
W. Va. (W. Va New York, N. ¥. (N J.) | 
( Gie Russe W Sar Ener State ( PM Pal 
j D Hea Mulberry Lane ton Disp. ¢ 403 Delaware Ave 
} } : Pa Palmerton, Pa. (Pa_) 
Giese) J. K Div. Engr Lake Girard, Francis R.. Chem, Univ. of 
Ave., Denver, Rky. Mtn Erie Wat. I t, 2243 Scottwood 
Scott wooc Mass., Fernald Hall Amherst 
I Ave Tole l Ohio (Cen. St M (New Eng.) 
k at we New Bru Gifford J } _ Chem Sew. Dis; Girard, Peter ¥ Asst. Chief Engr 
: Pit il Maple St., Michigan Dept. of Subways & Superhigh 
Ww. w. Tr. City, Ind. (Cen. St.) ways, 836 S$. Dunton Ave., Ar 
$15 Han t, Quincy, I Gifft, H. M., Assoc. Prof. of San lington Hts. Ill. (Cen. St.) if: 
: Eng Cort Ur School of Gittins, John W., Act. Se: San 2 
Mot I sl Waste Civ, Eng., Ithaca, N Y, (N. Y Wat. Bd, State Dept. of Health 
Disp, Comm \ I A. Danse Gilbert H. I Con Engr 4 Harrisburg, Pa. (Pa.) 
( 5 Gene Motors Bldg Governor Blidg., Portland 4, Ore Glace, Ivan M.. Cons. En I S 
- slace a , Cons nar var 
D M Mict (Pac. N.W M. Glace & Assoc 1001 N. Fron : 
Albert I Er Wy Gilbert, J. J Link Belt Co., 201 St., Harrisburg, Pa Pa; Dual 
‘ Park Apt Baltir 1 Wheat Sheaf Lane, Abingto Pa N.Y.) 
M Md Pa Gladding, Charles, Pre Gladding a 
Me Gilbertson, W ast scsst Bros, Mfg. Co., Box 88, San Jose 
Dist Wa Engr USPHS, 605 Voilun Calif. (Calif.) 
M Bidg., Atlanta 3, Ga. (Fed Glass, Harry J.. Mfgrs. Rep., Harry 
N I Gilchrist, Tor Clerk, Guelpb Twp J. Glass & Assoc... P. O. Box 1085 rn 
Edwa ft Op ew 20 Douglas St., Guelph, Ont., Can Denver 1, Colo. (Rky. Mtn.) a 
Ir. | ‘ih (Can.) 


. Glenn, H. S., Pit Supt., Carnation 
M M Gilcreas, F. Wellington, Asst. Dir Co.; Clarksburg, W. Va. (W. Va 


Dd La & | State Dept 
“ & ‘ { Health. New Scotland Ave. Al Glines, Robert A Danv Wat. & 
Wk J Siloa bany 1. N. Y. (New Eng.: Dual Sew. Bd., 17 Hobart St., Danvers, 
\ \ Ny) Mass. (New Eng.) 
FA. A ( er Gilder. E. 1 Rep., American Cast Gloppen, Robert C., San. Engr, 1433 
I Wa Iron Pipe ( Birmingham. Ala N. Dayton St., Chicago 22, I 
Park Ridg I Cer (Assoc. ) (Ta.) 
Giles, J Her I Acar San Glotzhober, C. T Chem Div. of ri 
G V I t I et Engr., State Dept. of Health, 26 Sew Tr State Dept. of Pub af 
" ! La est Linnard Rd., W. Hartford 7, Con Wks 217 ( tead, Dearborn 
( (New Ff Mich (Mich 
W Holm Gilfry, Gra A Army En G ee of Tex 
| Jeffer W 1 Ave Cheyer ( Ene Dept Austin Tex 
N. ¥. ON’ Ws Rky. M Tex 
Gil Fr Dia Glu Frank J.. Engr., Henkels & 
i Pa Cl mond A Co., Rte. N Box McCoy, 6114 N. 20th Phila é 
& 4s delphia 8 Pa. (Pa.) 
M & Upland § Gill, J B., Sales Sup Tra Goddard, R. W., San. En Dept 
te Pipe Johns-Man Natl. Health, St. John, N. B 
Sales Cor; New Montgome Ca (Can.) 
I 4 Walla St Sa Francisco 5 Ca 
Vie ( Calif Godshall, Horace E., Supt., Bldg 
N v3 & ( nd Ursinus College, Col 
& ’ IS} Godwin, Wilson A Ma Engr 
I 1 : W. Va. Medium Security Prison 
I VW G Pa Eng 
Rs Hut ville, W. Va. (W. Va.) 
Clay' ; 5 Ch t St Indiana. Pa Goebelle, Norman J., City Engr 
ty Ha \ Mict Pa) Galt, Ont., Can. (Can.) 
M \ I Fed |} Gillard George I Wk Ener Goetz, H. J., Sales Eng The Dorr 
»D ‘ & American R » Mill Co, Butler Co., Rm. 763, 221 N. LaSalle St., 
I é C} 20 Ce St. & Ohio) 
D. Pa Pa ago, I n & 
Gillard. H. W Ry Inf Inc Gof, C. I Supt Sew. & Wat 
W. 25 Chicago 16. 1 Depts, 60 W Oneida St., Preston, 
A. O R Assoc) Idal Pa 4 
erwood A: Eva 14, Ind Gillard, J. |} Supt Sew. Wks Goff James § Util Officer 
( Heathcote, Warwick, Eng (ISP) (Trainee), Vet. Admin. Hospital 
USPHS Muskogee, Okla. (New Eng.) 
M " 4 I et Ave W W St Banning, Calif Gohlke, Howard R., City Mer., City 


: N ) 
Rockville Centre, N. ¥ N.Y.) (Calif Hall, Rogers City, Mich. (Mich.) 
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Gold, D. I Asst. Res. Engr, Eng 
Exp. Sta, Univ. of Tenn., Knox 
ville, Tenn (Fla. & Ky.-Tenn.) 

Gold, James E., Exp. Engr., Com- 
bustion Dept., Bethlehem Steel 
Co., Bethlesem, Pa. (Pa) 

Goldthorpe, H. H_, Supt. Sew. Wks., 


Deighton, Hudcersheid 


Eng. (ISP) 


Yorks, 


Goldthorpe, jack C., Sales Engr., 
Worthington Pump & Mach 
Corp., 1140 Woodward Bldg. 
Washington 1). C. (Va.) 

Golly, M. R., Asst. San. Engr. State 
Dept. of Pub. Health, Div. of 
San. Eng., Springfield, Il. (Cen 
St.) 

Goode, N Sr. San. Engr, Dept 
Natl Health and Welfare, 413 
Post Office Bidg., Regina, Sask., 
Can. (Can.) 

Goode, W. B., Engr. & Chem, Va 
Woolen Co., Winchester, Va. (W 
Va Dual—Va_) 

Goodfellow, J. W., Opr., Sew. Tr 
Pit., P. O. Box 181, Somerdale, 
N. J. (N.J.) 

Gooding, R. U., Sec.-Mgr., Bloom 
ington-Normal San. Dist., 605 
Normal Ave., Normal, Ill. (Cen 
SM.) 

Goodman, Arnold H., Supt.. Sew 
Tr. Pk 363 Downing Rd, Riv 
erside, Ili, (Cen. St.) 

Goodnight, V. L., City Engr., Cor 
vallis, Ore. (Pac. NW.) 

Goodwin, S. E.. Ont Dist. Mer. 
Chas. Warnock & Co., Ltd, 331 
Bartlett Ave., Toronto 4, QOnt., 
Can. (Can.) 

Goodwin, Sherman J.. Opr. Enar., 


3505 W. Arkansas, Denver 9, Colo 


(Rky. Mtn.) 

Goossen, Henry, Opr., Sew. Tr. Pit., 

. Box 88, New Canaan, 

Conn. (New Eng.) 

Arthur, Engr., Gordon San 
Systems Corp., 303 W. Division 
St., Chicago 10, Il. (Cen. St.) 

Gordon, Charles W Chief Engr 


Drying & Incineration Dept., Com 
bustion Eng. Co., Inc., Raymond 
Pulverizer Div., 1319 N. Branch 
St., Chicago 22, Ill. (Cen. St.) 

Gordon, Neal M., City Engr, City 
Hall Bidg. Danville, Ky. (Ky 
Tenn.) 

Gorman, A. E., Dir, Wat. Div 
Off. of War Util, 5420 Harwood 
Rd., Bethseda 14, Md. (Fed.) 

Gorman, Richard C., Jr., Dist. San 
engr., State Dept. of Health, 44 
Genesee St.. Hornell N Y 
(N.Y.) 

Gorman, William A., State Dept. of 
Health, 3244 Green St.. Harris 
burg, Pa. (Pa.) 

Gosney, B. C., Sew. Supt., City 
Hall, Auburn, Wash (Pac. N.\W.) 

Gotaas, Harold B Prof) of San 
Eng Univ. of Calif, Rm. 10 
Eng. Bidg Berkeley 4, Calif 
(Calif.) 

Gothard, N. J., Asst. Chief Chem., 
Sinclair Refining Co. E. Chicago, 
Ind. (Cen. St.) 

Gould, Richard H., Div. of 
Eng.. Dept. of Pub Wks, Rm 
1800. Municipal Bidg.. New York, 
N. (N.Y.) 

Graber Ralph San Ener., 
USPHS, 69 W Washingt: on St., 
Chicago 2, Ill. (Fed.) 

Graf, Walter, City Engr., City Hall, 


Ohio (Ohio) 


Lancaster, 


Graham, Dr. A. Kenneth, Graham, 
Crowley & Assoc, Inc., 475 York 
Rd, Jenkintown, Pa (Pa.) 

Graham, Ted Opr., Sew. Tr 
Pit., 1810 Third Av Watervliet 
Graham, ri Wks, Naburn 
York, Eng. (ISP) 

Graham, James E., Opr.. Sew Tr 
Pit... 578 Quinnipiac New 
Haven, Conn, (New Eng.) 

Graham, James E., Supt. Sew. Tr 
405 W Ferry St.. Berrien 
Springs, Mich. (Mich. ) 

Graham, Maynard, Wat. & Sew 
Supt., P. O. Box 222, Loveland, 
Colo. (Rky. Mtn.) 

Graham, R. H., 31 Chassels St 
Coatbridge Lanarkshire Eng 
(ISP) 

Graham, William, Foreman, Waste 
Wat. Disp... Richfield O81 Co 
Watson Refinery, P. O. Box 787 
Wilmington, Calif. (Calif.) 

Gran, Dr. John E., Prof. of Chem 
Jniv. of Ala, c/o School of 
Chemistry, University, Ala. (Ala } 

| Granger, Dale W., San. Engr, Lan 
del Metro. Dist., P. O. Box 234 
S. Lansing Sta., Lansing 9, Mich 
(Mich.) 

Granger, George M., Deputy Supt 

| of Sews.. City Hall, 36 Court St 


| Greeley, 


Springfield, Mass. (New Eng.) 

Granstrom, Marvin I Instr., San 
Eng., Univ. of Dept. of 
Pub. Health, Chapel Hill, N C 
(Ohio) 

Grant, Howard L., Vice-Pres.. M. T 
Garrett Eng. Co., 5008 Almeda 
Rd., Houston, Tex. (Tex.) 

Grant, J. Stuart, 144 Keefer St 
Ottawa, Ont., Can. (Can) 

Grant, Nye, Paul A. Uhlmann & | 

ssoc., 276 Orchard Lane, Co- | 
lumbus 2, Ohio (Ohio) 

Grant, Roy M.. Town Clerk, Mt 
Forest, Ont., Can., (Can.) 

Grantham, G. R., Univ. of Fla. 
Dept. of Civ. Eng, Gainesville 
Fla. (Cen. St.) 

Graves, Quintin B., Prof. of San 
Eng., Okla. A. & M. College, 
Dept. of Civ. Eng., Stillwater, 
Okla. (Okla.) 

Graves, Wallace M., Engr, C. J 
Kupper, Cons. Engr., 452 Pros 
pect Ave., New Market, N. J 
(NJ) 

Gray, ©. L., Sew. Pit. Opr., Jeffer 
son Co. San. Dist 2025 3rd 
Ave., S., Irondale, Ala. (Ala.) 

Gray, Earl G., Opr.. Wayne Co 
Rd. Comm., 1210 S. Harvey St 
Plymouth, Mich. (Mich.) 

Gray, Harold F San. & Hyder 
Engr., 2540 Benvenue Ave., Ber 
keley 4, Calif. (Calif.) 

Gray, J. P.. Chem., N. & Pa 
Co Inc., 100 W. Center St 
Johnsonburg, Pa. (Pa.) 

Grebe, Karl A.. Pit. Engr, Lehigh 
Structural Steel Co., Foot of Allen 
St., Allentown, Pa. 

Greber, Arthur C Eng. Mer 
Schenley Dist. Inc, 26 E. 6th 
St.. Cincinnati, Ohio (Ohio) 


Richard F., Health & San 


Div., Inst. of Inter-Amer. Affairs, 
‘fo Amer. Embassy, Lima, Peru 
(New Eng.) 

Greeley, Samuel A., Cons. Engr., 
Greeley & Hansen, 220 S. State 
St., Chicago 4, IN. (Cen. St.) 
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Green, Carl E.. Cons 
ningham & Assoc., 
idg., Portland, Ore 
Green, Howard R.. Cons 
R. Green Eng. Co.. 208 
Bidg., Cedar Rapids, Ia 
Green Richard S., San 


Engr... Cun 
Spalding 
NW 
Engr.. H 
210 Bever 

(la.) 
Engr, 


USPHS, 19th & Constitution Ave 
Washington 25, D. C. (Fed.) 
Green. Stewart G., Sas Engr 
13545 First N.E. Seattle 

$3, Wash. (Pac. NW.) 

Green, Wingate, Opr., Sew. Tr. Pit 
1390 N. Spring St., Pensacola, Fla 
(Fla.) 

Greenawald, Paul B., Vice-Pres. & 
Gen. Supt., Carpenter Steel Co 
Reading, Pa. 

Greenberg, Arnold E., Instr.. Dept 
Civ. & San Eng., Mellon Inst. of 
Tech Cambridge, Mass. (New 
Eng.) 

Greene, James B., American Cyana 
mid Co., Willow Island, W. Va 
(W. Va.) 

Greene, R. A, Chem., Sew. Tr. Pit 
Silt N. Elm St., Jackson, Mich 
(Mich.) 

Greenfield, H. C., San. Engr., State 


Dept. of Health, 233 Maple Ave 
Trenton 8, N. J. 

Greenleaf, John W Jr., Rader 
Knappen Tippetts Eng. Co., 1615 
DuPont Bldg. Miami, Fla. (New 
Eng.) 

Greenlee, J. L., Asst. Supt., Wat 
Dept., City Hall, Charlotte, N. C 
(N.C.) 

Greenwood, W., Engr, Sarnia, 
Can. (Can 

Gregory San. & a Ref. Lib 
John H.. Rm. 229, City Hall 
Columbus 15, Ohio (Calif.) 

Gregory, Ted R.. Div. Magr., Hoad 
land Findley Eng. Co., 1112 Wel 
lington Ave., Pasadena, Calif 
(Calif) 

Greiff, Victor C., Elec. Engr, N.Y 
City Dept. of Pub. Wks, 159 
Beach 142nd St.. Neponsit, L. 1, 
(N.Y) 

Greig, John M M Designer, 
Clinton L. Bogert Assoc., 624 
Madison New York 22 
N.Y. (N.Y.) 

Grelick, David, Mech. Engr... N. Y 
City Dept. of Pub. Wks. 100 
Van Cort) Park, S New 
York, N N.Y.) 

Gresham Tex Tex.) 

Grieve, J 9 Bramley Mansions, 
Ewell Rd Surbiton, Surrey. Eng 
(ISP) 

Griffeth, F. B., Sales Engr, Wallace 
& Tiernan Co., Inc., 424 Univer 
sity Bldg., Syracuse, N. Y. «NLY.) 

Griffin, A. E., San. Engr, Wallace 
& Tiernan Co., Inc, Sunset Rd, 
Pompton Plains, N. J, (N_J.) 


Griffin, D. P Dist. Engr 
Dept. of Health, 498 Forrest 
Mansfield, Ohio (Ohio) 

Griffin, DeWitt C., DeWitt C. Grif 
fin & Assoc, 717 Lioyd Bidg., 
Seattle 1, Wash. (Pac. N.W.) 

Griffin, Guy E., 45 Valleywood Rd., 
Cos Cob, Conn. (New Eng.) 

Griffin, Ralph S, Jr, State Dept. of 
fealth, P Box 1741, Ft 
Worth, Tex (Tes. 

Griffith, J. L., Chief San 
Court House, ‘oodstock, 
Can. (Can.) 

Griffith, L. B., San. Engr. Contact 
Aeration Sew. Tr. Co., 918 F St 
N.W., Washington 1, D. C. (Tex. 
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Inspr., 
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Manuel, Aqueduct & 
2832, San Juan 


Guillermety 
w. Serv Box 
BR. 
Guidemann, E Prof. of Ci 
Eng, Tex Vestern College, E! 
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Can Can Janzen, Herman A 
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Ark ingham 24, Eng. (ISP) 
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Mich.) Wyo, (Rky. Mtn.) 
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Cor { Ss Air Forces, 7A 63 Cres Dr Palo Alto, Calif 
0 Ctr Montgomery Ala (Cait 
Ga Jennerjohn, Dale J.. Hydr. & San 
Jacobs, W. H., Chief Oper, Sew. Tr Lab., Univ. of Wis., 708 Langdon 
Pit 1028 W. Spring St.. Lima St., Madison 5, Wis. (Cen. St 
\ A. R., Asst. Prof., San 
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New York N. ¥ NY 
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Eng. S. Dak. State School of 
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Disp. Pit., Starke, Fla. (Fla.) 


ohnson, A. Stanford, Stud., Univ 


of Minn 4207 Stevens Ave., 
Minneapolis 9, Minn. (Cen. St.) 
unson, Albert H., Res. San. Engr., 
Health & Safety TVA, Paris 
Tenn. (Ky.-Tenn ) 

hnson, C. Frank, Cons. Enar., 
Metcalf & Eddy, 74 Webster St 
N. Quincy 71, Mass. (New Eng.) 
hnson, E. M., Supt Wat. Dept 
Raleigh, N. C N 
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yhnson, Floyd E., Supt., Sew 
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C Fir Ave S., Seattle 4 
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hnson, Harold W., Sr. Civ. Engr., 

Naval Air Bases, Fifth Naval Dist., 
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Ave., Norfolk 5, Va. (Va.) 


ohnson, Henry Opr Sew Tr 


Wks., P. O. Box 176, Kokomo 


n, He rt E., Con Engr 
Jensen & Johnson, 61 Elm St 
W ur Bay, Wis Cen. St.) 
ynson, Herbert O., Opr., Sew. Tr 
Pit.. 10 Broadway, Great Neck 
N. ¥ N.Y.) 
hnson, Je B Prof. Engr 917 
N 17th St Manit Wis 
Cen St.) 


Chem.. Macon 
Kraft Co.. Macon, Ga. (Ga.) 


Johnson, John W Wks. § 65 
Tillinghast P Buffalo \ 
(N.Y.) 

Tohnson Kenneth R pt Sew 
Wk 4 Second Ave., E., Dick 
inso n, N. Dak. (N. Dak.) 

Johnson, Kiet es Ener., Johns 

any Corp 
Km abus, Ohio 
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Johnson, L. M., Commr, of Sts. & 
I ( Ha Km. 710, Ch 
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| on. 1 R.. Partner. Johnson 
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hnson, Lester V., Lester V. John 
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City 6, Mo. ( Fed.) 
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Johnson, Paul B., Sr. Civ. Engr., 
Fed. Wks. Admin. P. O. Box | 
365, Shell Lake, Wis. (Fed.) 

Johnson, Robert P San. Engr., 
Commonwealth of Va., 8th Floor, 


Travelers Bidg., Richmond 19 


Va. (Va) 

Johnson, Robert T Co. Enar., 
Hardin Co., 1411 15th Ave., El 
dora, Ia. (la.) 


Johnson, T. E., Pit 
Jefferson Lane 


Foreman, 2220 
Yakima, Wash 


(Pac. N.W.) 

Johnson, Thorsten W., Supv. Engr., 
AC Spark Plug Div., 1300 N 
Dort Highway, Flint 2, Mich 
( Mich.) 

Johnson. Verner C., Contr, 115 W 
Devonshire Ave Hemet, Calif 
(Calif.) 

Johnson, W. E., Civ. Engr, 504 
First Fed. Savings & Loan Bidg., 
P. O. Box 1324, Jackson, Miss. | 
(Ga.) 

Johnson, W. Martin, Engr., Wiley & 
Wilson, Cons. Engrs. Lynchburg, 
Va. (Va) 

Johnson, W. W., Asst. San. Engr., 
Madison Metro. Sew. Dist., 4252 
Beverly Rd. Madison 5, Wis 
(Cen, St.) 

Johnston, E. W., Sr. San. Engr., Ont 


Dept. of Health, Parliament Bidgs., 
Toronto 2, Ont., Can. (Can.) 
Johnston, G. C. S., Engr., Prov. of 
Manitoba, Box 98, Selkirk, Mani 

toba, Can. ((Can.) 

Johnston, J., Wat 
Box 16 P. O., 
tralia (ISP) 


Johnston, R »ybert M., 


& Sew. Lab., 
Glenelg, S. Aus 


Bact 504 N. 2nd St., Harris 
burg, Pa. (Pa.) 
Johnston, W. D., Jr., Pit. Enagr., 


Pa. Ind. Chem. Corp 
St., Clairton, Pa. (Pa.) 
Johnstone, Alan, Dist. Sales Mer., 


120 State 


Wallace & Tiernan Co., Inc., Pine 
Grove, Niantic, Conn. (N.Y.) 
Johnstone, Leslie 1., Engr., Fed 
Wks. Agency, 207 N. Home, Park 

Ridge, Dl. ( Fed.) 

loiner, W. N Wat. Wks. Supt, 
San Marcos, Tex. (Tex.) 

Jollie, Walter H 1110 W. Main 
St.. Urbana, Il. (Cen St.) 

Jonas, Milton R Opr., Sew. Tr 
Pit 5496 Cornell Ave, Chicago 
15, Til. (Cen. St.) 


Jones, A. C., Pa. Salt Mfg. Co, 
Bidg Philadelphia 7, 


Tones Cc B 
Whitley, Coventry, 
Eng. (ISP) 

Jones, Charles K..*2441 Dennis St 

acksonville 4, Fila. (Fla.) 

Daniel, Pit. Opr.. Sew. Tr 
Pit i4 Burling Lane, New 
Rochelle, N. Y. (N-Y.) 

Jones, Edward M., Supt.. Chem 
Eng. Dept., Tenn. Copper Co 
Copperbill, Tenn. (Ky.-Tenn.) 


Chem. Lab., 
Warwickshire, 


Jones Everett M Sales Maer. 
Simplex Valve & Meter Co 
68th & Philadelphia 
Pa. (Assoc 

Jones, F. W a4 Supt., S. Dis 
posal Pit.. 2131 Plymouth Rd 
Stockton, Calif. (Calif.) 

Jones, Frank, San. Engr Mich 


Stream Contr. Comm, 3119 Sab 
lain Parkway Dr., Lansing, Mich 


(Mich.) 
Jones, Frank O. Civ. Engr., Fair 
mont, Minn. (Cen. St.) 


Cons. Chem. & | 


Jones, Frank Woodbury, Cons Enar., 
Havens & Emerson, 1140 Leader 


Bidg., Cleveland 14, Ohio (Ohio 
Dvual—Pa.) 

Jones, James W., Engr., Portsmouth 
Steel Corp., Portsmouth, Ohio 
(Ohio) 

Jones, Joseph E., Supt. of Wks. 85 


De Forest Rd 
Can. (Can.) 
Jones, Kenneth R Grad. Stud 
San. Engr.. Univ. of Calif, 5245 
Knott Blvd. Apt. 1D, Richmond 

Calif. (Calif.) 
Jones, Phil R.. Dist. Engr. San 
Pablo San. Dist., Box $4, Sta 


Swansea, Ont 


Richmond, Calif. ( Calif.) 

Jones, Ray W., Asst. Engr., Div. of 
Wa. & Sews 111 City Hall 
Sacramento 14, Calif. (Calif.) 

Jones, Robert T., Cons. Engr., Whit 
man & Howard, 50 Marion Rd 
Watertown, Mass. (New Eng.) 

Jones, S. Leary, Prin. Engr., Stream 
Poll. Contr., State Dept. of Pub 
Health, 3500 Wilbur Foster, Nash 
ville 4, Tenn. (Ky.-Tenn.) 

Jones, T. A., Supt., Wat. Wks., City 
Hall, Ft. Valley, Ga. 

Jones, William D., Engr., Fed Wks 
Agency, 99-17 Ascan Ave 
Hills, New York, N.Y (Fed 

Jordan, Claude W., Chem, United 
Gas Improvement Co, 1401 Arch 
St., Philadelphia 5, Pa (Pa) 

Edward C Cons. Engr 


Jordan, 


lL. Jordan & E. C. Jordan, Civ 


Engrs., 31% Exchange St, Port 
land 3, Me. (New Eng.) 
Jordan, Warry E., Se American 


Wat. Wks. Assn., 500 Fifth Ave 
New York, (N.Y) 

Jordan, L. L., Sew. Pit. Opr., Jef 
ferson Co. San. Dist 1821 Na 
tional St., Tarrant, Ala. (Ala.) 

Jordan, Preston E., Tech. Advisor 
Wheeling Steel Co., 628 Allewheny 
St., Follansbee, W. Va. (W. Va.) 

Jorgensen, Homer W., San. Ener 
L. A. Co. San. Dist.. 1206 8 
Maple Ave., Los Angeles 15, Calif 
(Calif.) 

Joy. C. Fred, Sew 
Meredith Circle, 
(New Eng.) 

Jull, Norman A., The 
Richmond St.. W 
Ont., Can 


Supt., 50 
Milton 86, Mass 


Dorr Co., 80 
Toronto 1 

(Can) 

Jullum, Henry, Mfgr.'’s 317 
Builders Exchange na Portland 
4, Ore. (Pac. 


Kachelhoffer, Fred G., Instr, San 


Eng., Ore. State College, 6218 N 
Oberlin St., Portland 3, Ore. (Pac 
(N.W.) 

Kachorsky, M. S.. Supt.. Pub Wks 
F. O. Box 283, Manville, N 

Kadinger, Fred, Supt., Util. Comm 
City Hall, Juneau, Wis. (Cen. St.) 

Kafka, John, Supt., Sew. Tr. Pit 


Clintonville, Wis. (Cen. St.) 


Kaiser, T.. Rep., Jeffrey Mie 
Co.. Box 743, Columbus, Ohio 
(Ohio) 


Kaiser Fleetwings, Inc Au: Carl 


de Ganahl, Dir. of Eng. & Res 
Bristol, Pa. (Corp., Pa.) 

Kaiser, K. R.. Pit. Mer, Rohm & 
Haas Co., 730 Dale Ave. Knox 
ville, Tenn. (Ky.-Tenn ) 

Kaiser, Marvin M., Eastern 
Div.. Eimco Corp., South 
St.. New York 5, N. Y. (N_Y.) 
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| Kaler, P. E., Chem., Sew. Tr. Pit, 
1522 W. 16th Topeka, Kans 
(Kans ) 


Kalichman, Samuel G., Jr. San 


‘ner., Bur. of San. Eng., State 
Dept. of Pub. Health, 1914 Parker 
St., Berkeley 4, Calif. (Calif.) 

Kaltenbach, Albert B.. San. Engr 
Metro, Dist. of Baltimore Co., 
358 E. Belvedere Ave., Baltimore 
12, Md. (Md.-Del.) 

Kamp, Ewald A.. Res. Design Engr 


Armour Res, Found 
of Tech $319 
Chicago 15, Il. (Cen. St.) 

Kane, R. D., Cleveland Innis 
Speiden & Co., 2775 Pittsburgh 
Ave., Cleveland, Ohio (Ohio) 


of Til. Inst 
Woodlawn Ave 


Kapinos, J. F., Engr., Rte. 1, Box 
309 B, Daytona Beach, Fla. ( Fla.) 

Kaplan, Bernard, San. Engr., State 
Dept. of Health, Lovett Ave & 
Orchard Rd., Little Silver, No J 
(NJ) 

Kaplan, Hilton C., Chem., Greenbay 


Sew. Tr. Pit., 1913 Foster Ave, 


Chicago 40, Til. (Cen. St.) 

A. J., Supt., Sew. Tr 

11 Commercial Ave.. New 
N. J. (N.Y.) 

Kappe, S. E., Kappe & Assoc., 52.40 
Massachusetts Washingtor 
16, D. C. (Pa; Dual—Va.) 

Karalekas, Peter C., 33 Maplewood 
Terrace, Springfield, Maw. (New 
Eng.) 

Karisteen, Gust. H., Plt. Ener 


Dunlop Tire & Rubber Co., Bor 
5, Rte. 1, Tonawanda, N.Y 
(N.Y.) 

Kass, Nathan I, 
Pit., 167 Beaumont St, 
N. Y. (N.Y.) 
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Sew. Commrs., 17 Beekman 
Ave., N. Tarrytown, N. Y. (N.Y.) 

Kassner, C. Martin, Supt., Wat. & 
Sew Wks Whitehall, Mich 
( Mich.) 

Kaufman, Warren J., San 
U S. Army, 1151 E. 17th St 
San Bernardino, Calif. (Calif.) 
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Supt., Sew 
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‘olonial-Amer. Bank Bide. Roa 
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Deot. of Health, 412 City Center 
Bidg., Philadelphia 7, Pa. (Pa.) 
Kay, Lawrence A., Dir.. Pub Health 


Eng., Dept. of Health & Welfare 
i120 Sherbrook Winniper 
Manitoba, Can. (Can.) 


Kayser, Chas., Sales Engr., Diamond 
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cinnati, Ohio (Ohio) 
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sington Rd, 
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Sews., 408 Ken 
Baltimore 29, Md 
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339 South St., Clarion, Pa. (Pa.) 

Keehan, Daniel B., Supt., Wards I 
Sew. Pit., 268 E. 143rd St., New 
York 51, N. ¥. 

Keeler, J. Harold, Asst. Supt., West 
chester Co. Dept. Pub. Wks., 795 
Lake St. White Plains, N. Y 
( ) 


Keeney, Paul, Mar.. 


Elsie Coopera 
tive Creamery Co., 
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Elsie, Mich 
(Mich 
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Keevan, TI Jr., Asst. Pit. Opr., | Kennedy, F. K., Mgr., Pipe Prods. | ke 
aie Great Neck Sew. Dist., 653 Mid Dept., Gladding McBean Co., 127 of Cis — Len} aa st 
fie Neck Kd, Great Neck, N. Harrison St., San Francisco, Calif of 
(N.Y Calif Eng 
‘Pai Kehr, W ). Prin. Pub. Health | Kennedy, J. L., Sew. Plt. Opr., Rte. | Killam, E. 7 || | Aon 
: ee Eng te Bd. of Health, Jef Box 34¢ anta Fe, N. Mex 140 Cedar St F 
ferson Mo. (M Rky. Mtn.) NJ.) 
Keine Herbert I Supt. of Put Kennedy. R. R.. Partner. Eng. Off Kilpert, Ri a 
Keirn, Kenneth A. I Mer., Wa t., San Fras 
ace & Tiernan Sales Cor 1713 | Kennedy, Robert M., Assoc. Engr simball, Jack 
California St.. Monrovia,’ Calif Eng. Off. of Clyde C. Kenned Co. Mosqu 
Ene K Kennedy. Willias Huntineton | L. R.. Civ. Engr, Stem ; 
¥ N.Y ew Pit., Huntington, L. L, N. ¥ Pa. (Pa.) 
Keith, J. Clark, Gen. Megr., Windsor N.Y.) 
Util. Comm., 607 Canada Bldg Kenney, L. Chain Belt Ce K 
Windsor, On Can. (Can.) 0 Joy Rd Detroit 4. Mich rinceton en, St 
Kelez, Ivan Marion, City Ener Mich.) 
Bell St.. Terminal-Seattle 99. | Kenney, Norman D., Assoc. Engr : 
Wash. (Pac. N.W.) Whitman, Requardt & Assoc., 5707 
Kelleher, Joseph A., Opr. Eng Chilham Baltimore 9, Md spolis, Ind. (Cen. St.) 
Dent of Bab. WE Kincaid, James J., Supt., Pub. Wks., 
2-24 27th Ave., Flushing, L. | Kennison, Karl R., Chief Engr 
N. (N.Y.) Metro. Dist. Wat. Supply Comm 
omerset St., Boston 8, Ma Kinderman, William, Supt., Sew. Tr 
Kine St. Lancaster. Oni New Eng 26th St., Camp Hill 
Ohio) Kent, Frederick S., USPHS 
Keller, L. M., Sales Engr., Wallace |  Washin Ave., Sliver Spring, | Ring, Cot Tt. 
Mad (Fed Chinook, Mont, (Mont.) 
& Tier ( Ir 1! Garder 
t. Montcla NY.) Kent. W ew. Wks Rodbourne King, Elizabeth, Bact., Div. of Labs., 
Keller, S. K., Gen. Supt., Pinella Swindon, Wilts, Eng. (ISI State Dept. of Pub. Health, 4072 
Wa ten I I 15 Kenyon, G City Engr Bars Putwiler Rd Memphis Tenn 
Clearwater. Fla Fla tow, Calif. (Calif Ky.-Tenn.) fr 
Keller, W. H, J Manville Sal Kepner, Dana F Migr.'s Rep 
1000 Market St., St, Lo 1921 Blake St.. Denver, Colo 
i. Mo. Mtr Ave., F 
ti Kelley Edward |] Ener Stat Ker, M. Stamford Twp 
Dept Health, 104 Burncoat St 2057 Drummond Niagara 
| Worceste Mass. gNew Eng Falls, Ont., Can. (Car King, 
Kelley, Peter J., Serv, Rep, Lim Kershaw, Arnold, Sew. Purif. Dept Co., = 
it p America Cippenha Lane lough Buck An 
Kelley, W. D Cor F.ngr Chan Kerth, Edward C.. City Civ. Ener 
ae ~ Commerce Bldg., Charles City Hall, Evansville, Ind, (Ky a : 
ton, W. Va. (W. Va Tenn.) King, Richard, Asst iv 
: Kellogy, Glen 7 Prin. San. Ener Kessener, J} Tech. Advise Mick (Mich) 
tate Bd of Health, Little Rock, | on Wat. I Netherlands Ge 
Ark Ark Bezuidenhout 35, The Hague, H King, William, Supt., Wat. Hi | 
| und «(ISI Wk 721 S. Jefferson St., | 
Ke Cla ew ] Pie Cits Ind Cer ) 
Rd Keasle Lew H Pr af Sas ( 
Eng, Northwestern Te Inst Kingsbury, H. N., San. Dist. Engr 
ot Northwestern Univ., Evanston, I State Bd. of Health, Box 31, Ash 2 
Kelly, M. Pre Proce (Cen. St land, Wis. (Cen. St.) 
Engrs, Ir Market St, Sar 
| Keyes, Harmon E, Cons. Chem. | K Engr. St 
Ca E. Culver St Phoenix, Ariz hester, Minn 
don, London, SW. | Keyes, J. A., Waste Contr. Engr Kingston, T - 
19, Eng. (ISI Delco Prod. D GMC, 329 
a Kelman, } 4. Town Ener ) First St., Dayton 1, Ohio (Ohio) Can. (Can.) 3 
Algonquin B Timmin Kibler, Harry Opr.. Sew. 7 Kinney, E. F., Sales Engr., Wallace 
Uat., Can. (Can 1180 F t Creek Rd., & Tiernan ( Inc., 230 E. Ohio 
ey. Kelsey, Walter, Engr., Lord & Burn Tonawanda, N. Y. (N.Y St.. Indianapolis, Ind. (Cen. St 
ham wrven Court, Tarrytowr Kieffer. Joseph D.. Supt.. Sew. Tr Kinne 1B. Mer.. Wall & 
N. ¥ NY Pit., $19 Rol au Rd, Syracuse Tiernan Ce Ltd Sorauren 
Kelz, L. B., Eng., N. Y. City N. (N.Y Ave Toron 3, Ont Can 
Dept. Pub. Wk 85th St. | Kielkopf, 1 (Can.) 
wokiyr N.Y NY & Chief Oy Radnor-Haverford | K Harry I Project Engr 
vi ane K Andrew, 4 N. Adams St Sew. Tr. I 11 Garfield Ave Metcalf & Eddy, 1300 Statler ce 
| Moving tnd (Con. Havertown. Pa Pa Bidg Boston 16, 
J eat Ke Harold A.. D { San. Eng Kiely, John F., Eng Thomas Prox Eng.) hk 
Dares: G { the Dist. of Columbia tor ( I 8 N. Fifth Ave Kipp. W. H.. Mer., Water of, 
D { Columbia Bldg, Was! Long Br N. J. (NJ plies Co., Box 2328, Po 
ee K k. Edwa Box Sic Health & Safety, TVA, Wilson | Kirchoffer, W. G., Cons. Engr a 
N.Y. (NY Dam, Ala. (Ky.-Tenn.) N. Carroll St.,° Madison 3, Wis 
Peels Kenerson, Waldo I, Cons. Engr., 47 | Kiker, J E., Jr., Assoc. Prof Cen. St.) “ 
I tte St.. Marblehead, Mas Ur Hydraulics Bldg Kirk, B. G., San. Adviser, 
New Eng Gaine Fla) Gov., Directorate of Pub 
oes K y, ¢ ( . Partner, Eng Kilborn, R. Kenne Cons. Ener Wks., Serai, Baghdad, Iraq (ISE ma 
Off Clyde ¢ Ker ly, Atlas K Eng. ( Ltd, Suite 407 Kirn. Matt. Mer N. Shore San 
Rid t., San Fran 137 W gion St.. W., Toron Dh 
Kennedy, D. Sew. Maint. Engr, | Kileawley. Edward Prof. of San. | Kirsch 
Pipe Lines D City Ha Rensselaer Poly. Inst., Tr Pit : 
Long Beach, Calif Calif.) N.Y and 
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Kirschman, Samuel M., San. Engr., 
Vet. Admin., 825 Longfellow St., 
N.W., Washington, D. C. (Fed.) 

Kirsner, Charles, Asst. Pit. 
116-03 Springfield Blvd., St. Al 
bans, L. I., N. (N.Y.) 

Kisseleff, G., Tech., E. Wegmann, 
Cons Engrs., Limbergstr 16, 
Kusnacht, Zurich, 
(Swiss) 


E. Side 
Topeka, Kans 


Kissinger, Darwin B., Supt., 

Sew. Disp. Pit., 
Kans 

Kitchen Ernest, Asst 
Dir., Defense Pub. Wks., 
8 Abingdon Rd., 
C. (Fed.) 

Kitchen, L 
Armthorpe 
Eng. (ISP) 

Kitto, Claude T., Mech. Supvr., 


Regional 
Washington, D 


Sandall Sew. Whks., 
Doncaster, Yorks., 


Switzerland | 


USPHS, | 


American Brass Co., P. O. Box | 


Detroit, Mich. (Mich.) 
Kittrell, F. W., Chief, Stream San 


Staff, Health & Safety Dept., | 


TVA, McNutt Bidg., Knoxville, | 
Tenn. (Ky.-Tenn.) 
Kivari, A. M., Vice-Pres., Process 


Engrs., Inc., 6381 
Bivd., Leos 


(Caht.) 


Kivell, Wayne A., The Dorr Co., 
Inc., 25 Sagamore Rd., Bronxville 
8, N. Y. (NLY.; Dual—Pa.) 

Kiaffke, Kenneth, Cons. Engr., 2906 
Classen Blvd., Oklahoma City 6, 
Okla. (Okla.) 

Kiegerman, M. H., Cons. Engr., 
Alexander Potter Assoc., 50 Church 
St., New York, N. Y¥. (N.Y.) 

Klein, J. A., Supt., Tr. Pit., She- 
boygan, Wis. (Cen. St.) 

Klein, Lewis, Supvr., Mt. Penn 
Borough, 2221 Perkiomen Ave., 
Mt. Penn, Reading, Pa. (Pa.) 

Klein, Louis, Chief Analyst, Lanca 
shire Rivers Bd, 50 Mosley St., 
Manchester 2, Eng. (ISP) 

Klein, William I., Cons, Engr., 21 
Maple Terrace, E 
(N.J.) 

Kleiser, Paul J., Cons. Engr., Thos 
Hardman Assoc., Box 30, Rte. 5, 
Terre Haute, Ind. (Cen. St.) 

Klemme, W. W., Branch Mar., Chain 
Belt Co., 1611 Dragon St., Dallas, 
‘ex. (Tex.) 


Klepinger, H. R., Sec., Coty Hdgrs., 


Angeles 28, Calif 


8200 Harvard Ave. Cleveland 
Ohio (Ohio) 
Kleven, John, Supt., Sew. Pit., 
Grand Forks, N. Dak. (N. Dak.) 
Klinck, Frank, Pit. Opr., Sew. Tr 


408 Westminster Rd, Cedar- 
hurst, L. N. Y¥. (N.Y.) 

Kline, Robert S.. Engr, Jones & 
Laughlin Steel Corp., Pittsburgh 
Wks., 2709 Carson St., Pittsburgh 
3, Pa. (Pa.) 

Klingensmith, Russell S. Jr. San 
engr., 309 S. Center St., Ebens 
burg, Pa. (Pa.) 

Kloepfer, R. W., Agent. Dater Ave., 
luck, Charles R Asst Engr., State 
Dept. of Health, Kirby Health 
Center, Wilkes-Barre, Pa. (Pa.) 


Kmak,- Michael J.. Supt., Sew. Pit., 
City Hall, E. Chicago, Ind. (Cen 
St.) 

Knapp, Charles A.. Designer, The 
Dorr Co S70 Lexington Ave 


New York, N. Y. (N.Y.; Dual— 


Orange, N. J. | 


Hollywood | 


Lioyd D., Special Asst 
Engr., Bur. of Engrs, 2947 
47th St. Milwaukee 10 Wis 
(Cen. St.) 

Knapp, O. H., Asst. N 
& Pa. Co, 
St., Johnsonburg, Pa. (Pa.) 

Knauer, Arthur T., San. Engr., Co 
Health Dept., 200 L. T. Cooper 
Bidg., Dayton, Ohio (Ohio) 

Kneale, J. S., Sales Rep The 
Permutit Co., $17 Hamilton Bidg 
Chattanooga, Tenn. (Ky.-Tenn.) 

Knechtges, O. J, Engr, Mead & 
Hunt, 2222 Hollister Ave., Madi 
son 5, Wis. (Cen. St.) 

Kneiszl, Leonard A., Asst. Pit. Opr 
199 W. Ostrander Ave., Syracuse 

Knight, C. H., Engr., The Dor 
Co., Inc., 80 Richmond St.. W., 
Toronto 1, Ont., Can. (Can.) 

Knight, H. R., Design Engr., Myron 
A. Sturgeon, Civ. Engr., 2124 Kim 
ball Terrace, Norfolk, Va. (Va.) 

Knittel, E. A., Wat. Supt., Lynden 
Wash. (Pac. N.W.) 

Knoedier, H. A., Western Mer, 
Inertol Co., 19 S. Park, San Fran 
cisco 7, Calif. (Calif.) 

Knowles, Coyle E., Pres, C. E. 
Knowles Co., Inc., Be Maltbie Rd., 
Gowanda, N. Y. (N.Y 

Knowlton, W. Press 1632 
S. Van Ness Ave., Los Angeles 6, 
Calif. (Calif.) 

Knox, W. Homer, Prin. Asst. Engr., 
State Dept. of Health, 302 State 
Depts. Bidg., Columbus 15, Ohio 
(Ohio) 

Knutson, Robert O.. Lab. Asst. Sew 
Tr. Pit., Austin, Minn. (Cen. St.) 

Koberlein, Leo F.. 815 Main St 
Columbia, Ill. (Mo.) 

Koch, Alwin G., Dorr & Co., 201 
Lieyd Bldg, Seattle, Wash. (Pac 
NW.) 


Koch, Edward C., Sales Engr., Johns 
Manville Corp., R. F. D. 4, Sun 
set Ave.. Huntington, L. I, N 
¥. (N.Y 

Kochtitzky, O. W., Jr., San. Engr 
Health & Safety Dept.. TVA, 13 
Century Ct N Knoxville 16, 
Tenn. (Ky.-Tenn.; Dual—Fed.) 

Koebig, A. H., Jr., Pres, Koebig & 
Koebig, 458 S. Spring St., Los An 
geles 13, Calif. (Calif.) 

Komeline, T. R., Pres., 
Sanderson Eng. Corp., 
Ridgewood, N. J. (N J.) 

Konwinski, S. Edward, Pit. Opr., 

, 60 Front St., Dun 
kirk, N. (N.Y 

Koon, Ray E., Cons. Hydr. & San 
Engr., Stevens & Koon, Spalding 
Bildg., Portland, Ore. (Pac. N.W.) 

Kopf, M. G., Mgr., Tech. Special 


Komeline 


Box 444, | 


ties Co., 63 Virginia Ave., Dayton 
10, Ohio (Ohio! | 
Koplowitz, S., Design Engr, Havens 


& Emerson, 19 Goshen St., 
mont, L. I, N. ¥. (N_Y.) 

Koruzo, John E., San. Engr., Hdar 
3rd Army, 321 Duke St., Alex 
andria, Va. (Ga.) 

Kotsiakos, William N., 4180 N. 19th 
Pi., Milwaukee 9, Wis. (Cen. St.) 

Kottman, William, Bact 
Mich. ( Mich.) 

Koubak, J. V., Engr., Natl. Carbon 
Co., Madison Ave. W. 117th St 
Cleveland, Ohio (Ohio) 

Kountz, R. Rupert, Asst. Prof. of San 
Eng., Pa. State College, Dept. of 
Civ. Eng., State College, Pa. (Pa.) 


, Kalamazoo 
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Kozma, Albert B., San. Engr. Gan 
nett Fleming Corddry A Coe 


ter, Inc., Harrisburg, Pa. (N.C.) 
Kramer, Harrison W., Cons. Engr., 
James W. Carey & Assc., Alaska 


Trade Bidg, i917 First Ave. 
Seattle 1, Wash. (Pac. N.W.) 
Kramer, Harry P., San. Engr., 
Environmental Health Center, 
USPHS 1006 Broadway, Cin- 
cinnati 2, Ohio (Cen. St.) 
Kramer, Howard H., City Megr., City 
Hall, Petoskey, Mich. (Mich.) 
Krapf, Earl D., Asst. Engr., St 
Sew. Dept. 8 E. Sist St., 
Wilmington, Del. (Md.-Del.) 
Kraus, L. §. Chem., Peoria San 
Dist, $10 Albany, Feoria, I! 
(Cen. St.) 
Krause, K. S., San. Engr. (R), 
Missouri R. Basin Off, USPHS, 


417 E. i3th St., Kansas City, 
Mo. (Ia) 

Krause, Mark C., Cons. Engr., 10 
W. Fourth St., Williamsport 10 
Pa. (Pa.) 


Kreis, Paul B., Partner, Polgaze & 
Bazenburg, Engrs., 1001-6 Empire 
Bidg., Birmingham, Ala (Ala.) 

Krehbiel, Theodore A., Civ. Enar., 
Arehbiel & Krehbiel, 2992 Dela 
ware Ave., Kenmore 17, N. Y 
(N.Y) 

Krell, Abraham J., 6524 Kenwell, 
Dallas 9, Tex. (Tex.) 

Kremer, Robert W.. Engr., State 
Dept. of Health, First Natl Bank 
Bidg., Greensburg, Pa. (Pa.) 

Kressly, Paul E., Cons. Engr., 2065 
Del Mar Ave., San Marino 9, 
Calif. ¢Calif.) 

Kreutter, 
116 E 
Y. (N 

Kriegel, P. O.. Plt. Opr., Attica 
State Prison, 34 Market St, Attica, 


Krieger, Herman L., 1756 38th St 
Los Alamos, N. Mex. (N_Y.) 
Kroebel, Irving G., Supt., Sew. Tr 
Pit., Belleville, Ti. (Cen. St.) 


Kroeber, Frederick V.. Sales Engr 
Inertol Co., Inc, 437 N. Orleans 
St., Chicago 10, Il. (Cen. St.) 

Kronbach, Allan J., Asst. City Mgr 
Mt. Pleasant, Mich. (Mich) 


Kroone, T. H., Sales Engr, Ameri 
can Wks., 320 Plymouth 
Bidg., Cleveland, Ohio (Ohio) 

Kropf, A.. Cons. Engr., Halden 
bachstr. 44, Zurich, Switzerland 
(Swiss) 

Kroschwitz, Fred, Salesman, Mueller 
Co., 563 Cleardale Ave., Trenton, 
N. J. 

Kruegel, J. L., Enar., 
Kirkwood, Mo. (Mo.) 


Krum, Harry J., City Chem, City 
Lab., Jefferson & Lawrence Sts, 
Allentown, Pa. (Pa.) 

Krunich, M. D., Master Mechanic, 
Rm. S01, Municipal Bidg., Akron, 
Ohio (Ohio) 

Krzyminski, Alex M., Supt., 
Wat. Dept., City Hall, 
Mich. (Mich.) 

Kuhl, F. A., Supt.. Wat. & Light 
Dept., Breese, Ill. (Cen. St.) 
Kuhre, Kenneth D., Engr. Fed 
Wks. Agency, 315 Park View Ter 
race, Oakland 10, Calif. (Fed) 
Kuisel, H., Chief Chem., Ecole Poly- 
technique Federale, Goldauerstrasse 
22, Zurich, Switzerland (Swiss) 


Clarence, Supt of Sews., 
William St., Waterloo, N 
Vv) 


City Hall 


Elec. & 
Bay City, 


} 
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LaRue, Luther, Engr.. Div. of Sew 
S01 Municipal Bldg., Akron 


Ohio (Ohio) 


Lasaga, Andres, Engr., c/o M 
la Garza, 1719 Mercer St., Larado 


Tex. (Tex.) 


Lassiter, Allen, Alice, Tex Tex.) 


assiter, L. I., S 


Engr 


n (N ) 


atham James K., Cons 
Howard K. Bell, Cons 


Le an 
solidated Bd, of Health, Wilming 
t N.C ( 


Limestone St Lexington 


45, Ky. (Ky.-Tenn 

atimore, Joe, City Engr 

Health Eng. Dept 334 NN 

D Coeur d'Alene, Idahe 


auber, R. M., Opr., LaChoy 


Prods Ar hbold Ohio (Ohio) 


auer, Wm. N., Engr., The 
Co 1639 University Ave 
Paul 4, Minn. (Cen. St.) 
auramore, Horace H., Sale 
Johus-Manville Sales Corp., 
Graham Bidg., Jacksonville 
(Fla.) 

auster, K. C. S.A 

USPHS, Div. of Wat. Po 

2814 Erie St.. SE Apt 


Wa hington 20, D. C. (Fed.) 


aValley, Edward ¢ Torapkins Co 
Health Dept., 105 E. Seneca St., 


Ithaca, N. Y. (N.Y 


aw, William, Engr., la Training 
School for Boys, Lock Drawer C 


Eldora, Ia. (la.) 


awrance, Prof. Walter A 
sardwell St., Lewiston, Me 


Lawrence, H. T., Cons. Engr 
r g. Co., 1802 Ne 
2ist St., Oklahoma City 6 
(Okla.) 


rthwest 


awrence, W. H., Jr Clearbrook 
Woolen Co., Inc., Clearbrook, Va 


(Va.) 
awrence, Walter B Res 


Univ. of Calif., 1519 Walnut St.. 


Berkeley 7, Calif. (Calif.) 


awrie J. M., Supt Sews., 
& Bd. of Wks., Grimsby 
Can. (Can.) 
awson, W. R 

f Health, Sec 

San Univ. ( 


State Dept 
Environmental 
s, Minneapolis 


wton, Gerald W., Chem... Lal 


Hygiene Un of Wis 
Euclid Ave., Madison, Wis 


ayman, F. R. Civ. Ener 


man Eng Co 315 E. Nettleton 


Rd Jonesbore 


nyne, Mark B 
ginsville, Kan 


Lea, H. W., Cons. Engr., 122 
versity St., Montreal, Que., 


Lea, J. |} The Lea Recorder 
Ltd., Cornbrook Park Rd., 
chester 15, Eng. (ISP) 


Prin 
son 1520 
Broadway 


Beckley W 


Jr. Cons. Engr 


kK Ha ner, Couch & Lamoureux Vincent B Sr San. | 
Cons. Eng 2 E. Wash Engr., Natl Security Resources 
C Dual—O Washington, D. C. (Fed.) , 
Kuljian, Harry A. Eng, H. A. | Lamping, Leonard Pres, & | 
& N. Broad § Walla Walla Concrete Pipe Co 
k, Law La Fore Lamson, B. F City Engr St I 
ts, Toledo, Ohio (Ob Landesman Henry Engr. State 
Kunsch, Wa M., Engr & Mx Hospital, Greystone Park, N. J. | gt 
Race Urbana, I Landis, Wm. R., Dist. Megr., Build 
‘ ers Providence 309 «United 
ie Kunze, Albert 1 pt. Wayne Ce Office Bidg., Niagara Falls, N. Y I Pub gene 
‘ lich.) Lane, Frederick ( Engr, 11 Elo Pac 
Kveragas, er Lake Packing St., E., Sudbury, Ont., Can. (Can 
ei Pa Pa of Health, Porcupine Health Unit es 
Kyle, I G., ¢ Engr. N. Bend Timmins, Ont., Can. (Can.) 
wre Langdon, B. J Co. San. Engr St 
Johnson Co. Health Dept., Olathe, 
Laberteaux, K th, Cit Engr Kans. (Kans 
Cit Ha Hasting Mich Langdon Puu I Cons. Engr., 319 
M Greeley & Hansen 0 S. State Fla 
St., Chicago 4, I (Cen. St.) 
Lacy, Ibert O t. Sew. Tr. Pit 
toes Chestnut St.. Lockport. N. ¥ Langelier, W. Ff Prof. of San R) ie 

4 NY Eng Univ. of Calif 113 Eng 

er Lab erkele ali 
ules Rep., Ch terial at Berkeley 4, Calif 40 
\ Ay ) Langford, Leonard I Eastern Sales 
Due, M., Gen. Megr., Cor Mer., Pacific Flush Tank Co., 441 | ! 
erty, Supt. Sew. Disp. | HIN, Quebec City,’ 
NS) 
Minist Of Healt Engr., 2 Selborne Mansions, Sel (New 
Car (ISE) Law 
|| Laidlaw. C. T.. Lankford, L. A.. 1423 Verano Dr., — 
all Ont., Can, Dallas 18, Tex. (Tex.) Okla 
La 1.D Mer. Worth Lanning, A. J San. Engr 709 Be 
( Tet Schiller Ave., Trenton 10, N. J. 7 
Tower, Cleveland, ‘Ohio (O (NJ 
ei ak M ( f Clifford Lannon, William, Opr., Sew. Tr. Pit., | 2 
M ew. Wk Lake 21 Bridge St Putnam, Conn 
1 Mills’ Ta (ie (New Eng.) 
oe Lake View, Town of fown | Lanouette, K. L., The Dorr Co ; 
coo Clerk, Tow Ha Lake View 1009 17th St Denver, Colo. | 1 Di 

Lak W Ada Lanphear, Roy Opr Sew. Tr | 
t.. Chica Corp, Cet 10 Willard Ave., Worcester | , 
2, Mass, (New Eng 
> | LaPlante, Raymond M.. Supvr.. Sew 
Canada Cement Bldg. Montreal Ir. Pit 10 Locust St., Toled 14 
Oue. Ca 8, Ohio (Oh 
M ! Lindsay LaPorte, City of, Att: Charles G 3818 
La BR. ¢ En sonic Temple, LaPorte, Ind St 
r (Corp., Cen. St 
4 Veasey St \ n, W. Va. | Lardieri, N. J Waldron St I Lay 
W. Lafayette Ind (Cen St) 

FW un Eng arkin, Donald G tay Mun 
Co. 86 We ‘we Dist. 1935 Marie Ave. | 2 Cons. Engr, Hig 
R. 1. (New Berkeley 7, Calif. (Calif (Mo.) 
Ml wo Pump | Larkin. W. H.. Dist. San. Ener Layson, J. Don, San. Engr., U. '| 
Wolf t, Chicag ‘St ate «Dept { Healt 21 N Naval Supply Annex, 2124 N 
( oO Broadway. White Plain N. ¥ Sto kton St Stockton Calif 
‘ M Wat NY.) (Calif.) 
Wks, Clarendon, Ark. (Ark Larock, Arthur L.. Sr., Supt. of Put Uni 
Fra Ph 6 Wks., 109 Hudson St.. S. Glens Can 
na A Ba N. Y. (N Falls. N.Y N.Y.) 
Larson Chen Springfield Co 
Lan t. Ge Rie San. Dist.. Rte. 5, Springfield, IN] Man 
Wat Drake Rky Cen. St.) 
Larson. Lt. Harry. Cons Engr Leach Walter Ener 
La a, Robe Engr Denver, Colo Havens & Eme Wool 
| H Dept. 651 Rhy, Mtr worth Bldg., 233 New 
7 Sia S B wound Clayton, Mo Larson, Keith D hem. Sew. Tr York 7, N. ¥ N Dual Bist 
Ka Pit.. S. St. Pa Mir Cen. St.) 
mre Lamothe, Wilfred, Opr., Sew. Tr. | Larson, W. C., Cons. Engr., City | Leary, Demis Mo 2 
Pit St.. Fitchburg Hall, Detroit Lakes, Minn. (Cen 30S 4th Va 
Mass. (New Eng.) St.) W. Va.) 
: 
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+ Leaver, Robert E., Sr. Pub. Health | Leist, Ervin F., Supt.. Wat. & Sew | Lewis Willis H., Prin. Engr., Div 
Engr., Dept. of Health, Smith | Tr. Pit., 109 Seyfert Ave., Circle of San. Eng., State Dept. of Pub 
4 Tower, Seattle 4, Wash. (Pac ville. Ohio (Ohio) | Health, 420 Sixth Ave, N., Nash- 
a NW.) Leitch, Harold W., Dir. of Res, ville, Tenn. (Ky.-Tenn.) 
Lebetkin, George, Chem., Sew. Tr. | Pacific Mills, Lawrence Mass Ley, Charles H., Sales Engr. Do- 
a Pit.. S. Meadows, Hartford, Conn. | (Va) minion Wheel & Foundries, Ltd., 
; (New Eng } Leland, Benn J., Sr. San. Engr. 171 Eastern Ave., Toronto 2, Ont. 
LeBosquet M San. Engr., | Cook Co. Dept. of Pub. Health, Can. (Can.) 
| USPHS 1014 Broadway, Cin- | 737 S. Wolcott Ave., Chicago 12, Liddle, Elmo G., Sr. Asst. San . 
cinnati, Ohio (Fed.) (Cen. St.) Engr., Detroit Dept. Bldgs. & 
LeChard, Joseph H., Chief Engr., | Leland, Raymond 1., Engr, San Safety Eng 18925 Grand River 
Atlantic City Sew. Co., Atlantic Dist. of Chicago, 1436 W. Winona Ave., Detroit 23, Mich. (Mich.) . 
City, N. J. (NJ.) | Ave., Chicago 40, Ill. (Cen. St.) Lieberman, Morton Ww. Cons Ener t 
LeCler Arthur B., Sales Engr, T. | Lemay, Lionel, Biochemist, Wat S Maiden Lane, New York 7, N 
C. Heyward, 1408 Independence Poll. Contr. Bd.. Montreal Univ Y. NJ) 
Bidg., Charlotte, N. C. (N.C.) 2900 Mont-Royal Bivd., Montreal Lien, Carl B., Pres Lien Chem H 
Leclercq, E. P., San. Engr., Gibbs Que, Can. (Can.) Co., 9229 W Grand Ave, Frank : 
Hill, In Pa. Sta. New York | Lemcke, Ewald M., Maint. Engr., lin Park, I. (Cen. St.) 
Orange Co. Joint Outfall Sew., | Liguori, Frank R., San. Engr., Cat 
Lediard, E. G, 4 Eldon Sq. New City Hall, Anaheim, Calif. (Calif.) taraugus Co. Health Dept , $02 
castie-on-Tyne. Eng Isp | Lemert, R. C., Asst. Southern Sales Laurens St., Olean, N.Y. (N.Y.) 
Lee, Charles Civ. Ener.. 58 Mgr., U. S. Pipe & Foundry Co, Lincoln, Robert A., Cons. Engr 
ee Sutter St San Francisco, Calif 1711 First Natl Bidg.. Birming Clinton L. Bogert Assoc., 65 Essex fy 
(Ca j ham, Ala. (Ky.-Tenn.) Rd, Great Neck, N. Y. (N.Y.) : 
Lee, David B.. Dir. and Chief Engr Lemieux, R. A., City Mgr. & Engr, | Lind, A. Carlton, Engr, Chain Belt ' 
Sur of San. Eng, State Bd. of 219A Davis St., Arvida, Que., Co. 1600 W. Bruce St, Mil I 
Health. P. O. Box 210, Jackson Can. (Can.) waukee 4, Wis. (Cen. St.) ‘ 
ville, Fla. (Fla.) | Lemke, Arthur A., San. Engr, Chi Lindell, O. V.. Engr.-Sales, The 
Lee, J. Douglas, Asst. Prof. of Civ, | 480 Pump Co., 529 W. Belden Dorr Co., 221 N. LaSalle St 
Enz. Queen's Univ. Kineston Ave., Chicago 14, Hl. (Cen St.) Chicago 1, I. (Cen. St.) { 
Ont., Can. (Can.) Lendall, Prof. Harry N., Dept. Mun Lindsley, R. V., Tech. Asst., Min- : 
Lee, Judson L., Opr., Sew. Tr. Pit, | & San. Eng., Rutgers Univ., New istry of Wks, 33 Chandos Ter : 
618 King St., Stroudsburg, Pa Brunswick, N. J. (NJ) race, Leeds 8, Birmingham, Eng j 
(Pa Lenderink, Andrew. Cons, Engr., 221 (ISE) k 
Lee, Lester D., S21 Sexton Bldg, | Commerce Bidg Kalamazoo Lindsten, H. C., Rep. Wallace & j 
Minneapolis 15, Minn. (Cen. St.) Mich. (Mich.) Tiernan Co, 301 Bank of Ham j 
E Lee, Ming, San. Engr 37. Des | Lenox, Jacob L., Resident Engr., 7 itton Bidg.. Winnipeg, Manitoba 
: Volux Koad Central, Hongkong, | Sherwood Pl, W. Orange, N. J Can. (N. Dak.) \ 
China (Cen. St.) (NJ) Ling, Joseph T. T., 315 University j 
Lee, Oliver, Opr., Sew. Tr. Pit., 102 Leonard, O. M., Cons. Engr., Boyd Ave., S Minneapolis 14, Minn ' 
N. Fourth St. Mt. Horeb, Wis E. Phelps, Inc., 3920 Cleveland (Cen. St.) 
Ce St : Ave, Michigan City, Ind. (Cen Link, William E., Field Engr., State F 
, St Dept. of Health, 415 First Nat 
Lee, R. B., Se Tr. Wks. Supt., | 
W. Bth Leonard, W. V.. Dir. Div. of Ind Bank Blidg., Greensburg, Pa. (Pa.) 
: Kans.) } Hygiene, State Bd. of Health, 315 Link-Belt Co. Att: R. W. Ciark 
I Marst Che kK W 20th St., Cheyenne, Wyo 300 W. Pershing Rd., Chicago 
4 7372. Oakland Sta.. Pittsburgh 13, | Leonard, Walter E., Opr.. Sew. Tr Lino, F. H. A., Pit. Opr., 233-15 
Wks., 102 Spring St Willard Seward Bellerose 6, L. 1 
| Ohio (Ohie) N. ¥. (N.Y. 
San. Inspr, Warren 
Dept.. 206 Glen St., | Leonhard, Harold M., Chem., Sew Linthicum, H. M., Design Supvr 
N.Y. (NY.) | Tr. Pit.. 797 Central, Wyandotte Sew. Disp. System & Pilt., 1882 
Leete, Gene V c/o Gen Delive y } Mich (Mich.) Southwest 14th Terr., Miami 35 
Fairbanks, Alaska (Calif.) Leseman, William J., Jr, City Engr., Fla. (Fla.) 
1216 Thompson P! Daytona ; 
LeFeber, Alfred, Cons. Engr., 531] Bench, Fla. (Fla.) i ipp. N Engr., Miarni 
Temple Bar Bldg, Cincinnati, | Lest CE Jeach, Fla. (Fla) 
Ohio (Ohio) Lippelt, Hans B., Mech. Engr., 9428 
Lefever, K. W.. Cons. Ener. 303 ark 78th St.. Ozone Park, 
| Dr, Cleveland 16, Ohio (Ohio) 
Gazette Bldg., Little Rock, Ark. | (N.Y) 
(Ark.) | Lessig, D. H., Opr.. Sew. Tr. Pit., | 
110% E. Center St.. Warsaw, Ind Lipschuetz, Morris, Chem Mate 
Lefurge, Joseph G., Plt Opr., Pine (Cen. St.) Conservation Dept. 483 E. Main 
Camp Sew Tr. Pit tox 326 St., Rochester 4, N.Y. (N_Y.) 
Great Bend. N. Y. (NY.) Lester, John W., Chem Engr, E. I 
| du Pont de Nemours & Co., P. O. | Littlefield. Emery S., Supt., Sanford 
Leggat, F. H., Co San. Inspr., Pub Box 2027, Orange, Tex. (Tex) Wat. Dist Alired, Me (New 
dealth Dept.. Shire Hall, War- | ye Eng ) 
wick. Eos. (ISP) | Leubring, Ewald, 228 Allen St 
tot Mayville, Wis. (Cen. St.) T. K., San. Engr. State 
eggett n ield Engr.. Los | LeVan. H Jept. of Pub. Health, 420 6th 
Angeles Chem. Co., 2729 W. 73rd | Ave. N., Nashville, Tenn. (Ky 
i St., Los Angeles 43, Calif. (Calif.) Front St, Harrisburg, Pa (Pa) Tenn.) 
Leh, Willard, Sr. San. Enar., 1019 | peVan 2 : Lium, E. L., Cons. Engr., 316 C 
Madison Ave, Reading, Pa. (Pa.) 20. Elm &t bridge ind «Forks, N. Dak 
Lehma Clyde Opr.. Sew. Tr L. L, N. Y¥. (Fed) (N. Dak.) 


Pit. Kenyon, Minn. (Cen. St.) Levine, Max. Chief. Bur. of Labs Livingston, L. E.. Mfgr’s. Rep., 3921 
mann, Arthur F., Supt., Sew. Tr Territorial Dept. of Health, Hono Purdue St., Dallas 5, Tex. (Tex.) 
S02 3rd St.. New Cumber lulu, Hawaii (Ia.) Livingstone, David, Design Engr, 
Pa. (N. J.; Dual-—Pa.) LeVine, Richard Y Asst. San James W. Carey & Assoc., 1917 
as gh, H. G., 28 W. Leigh Rd. Engr, Interstate San. Comm., 69 First Ave. Seattle, Wash. (Pac 
® Blackburn, Lancashire, Eng. (ISP) E ; 87th St.. New York, N. Y. | N.W.) 
; Leinback. Harry, Opr., Sew. Tr. Pit (N.J.) Lloyd, GH, Canadian Locomotive 
85 S. Whiteoak St.. Kutztown, Pa. | Lewis, Bevan, G., Pit. Opr., U. S. | ©» 610 Federal Bldg., Toronto, 
(Pa.) Gov., Poughquag, N. Y. (N_Y.) | Ont., Can. (Can.) 


Leinbach, Kent, San. Asst., Ind. | Lewis, John V., Dir., Bur. of Maint Lloyd Lt. The Univ, Leeds 2 
astes, State Dept of Health & Operation, Dept. of Pub Wks., Eng. (ISP 

Bur. of Eng, 215 Main St., Wat 54 Court St Rochester, N. Y Lloyd, M. P., Supt Wat. Dept. 

sontown, Pa. (Pa.) | (N.Y.) i Eillsboro, N. C. (N_C.) 
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Park Way, Pitts 
W. Va.) 


Chem., City of 


gton, Detroit 


130) March, 1950 
t Frank A., Dist. Sales | Lord, Herbert O., 110 E. Main St., } Lucas, W. F., Vice-Pres., Brown 
ty ( air t Co., Madison Wis Cen. St Forman Dist s Corp 1908 
Bidg , Buffa N.Y Lores Dr Buck Howard, Louisville 1 Ky. (Ky 
Lockard, A. Paige, M alem, W Swifert & Jost, 114-57 172nd St Penn.) 
St. Albar (NY Ludwig, Harvey F., Assoc. Prof. of 
Locke, ew. Tr. | Los Angeles Co. Health Dept., ¢ Civ. Eng. Univ. of Calif, Rm 
Ha ry sos N pring St Los Eng Berkeley, Calif Call.) 
Eng Ange Ca Calif.) Ludwig, Russell G., Asst. San. Engr 
Lock Ww 1 W. Middle Ang Library, Mur A. San. Dist, 1206 § 
Ma I Wk Oak Lar Ke ence I Ha Maple Ave Ro I Ar 
lslew x, Eng Ist Le Ange Calif Calif 15, Cahf Cant 
Lockha & Wat. Pi. | I Angeles Library, Seria Ludzack, F. J., Che 445 Oak 
3 Dela t Los An ew | Cincinnat Ohi Cer 
sae Lockw j Watertow Lose, Charle HI, Sa Eng Lueck, Bernard F., Chem., Sew. Ti 
j Wate wt Ame al ( ( Pit 40 FE. South River St Ap 
Cor Sou t. M mn, N. J. (N pleton, W Cen. St.) 
ae i M Var Luff M York Rd & Weis! 
Lose, William L., Contr. & Engr Rd., Willow Grove, Pa. (Pa.) 
aplewood M M 171 W. Elmwood Park, Tona- | Luippold, G. T., Mgr., Luippold 
! in, R. N.. Wks, Eng dul wanda, N. N.Y.) Eng. Sales Co, 1 W. Olympi 
I R Losee, James t Sew. Tr I Angeles 6, Calif. (Calif 
Pit’, 25 Rosehill Ave., Tarrytown, | Luley, Howard G., 1263 Cora St 
Ha Wat & N. Des Plaines, Ill. (Pa.) 
Ma I Jt Su t Wat Wk Lumb. ( Opr Sew. Disp. Wks 
y Ha eda salterhebble, Halifax, York Eng x 
gan, J Mat fa, ISP) 
Vk i E. 4 St I & eff etre 
New York N.Y. (Ass Dist., “Wee, | Lumsden, Hugh, Cons. Engr, 4 
Hughson St., S., Hamilton, Ont | 
Loga Robe The Trea 10 City Hall Annex Can. (Can.) 
‘ Lex \ Low K Cory Ky 
New York. N. NY Tent Lund, Carl A., 4326 W. Fifth St., 

Bei Harry L. | Ma Eng Sales Corp., 114 199th St., | Lundberg, Hern as 
Log pt., Brig Love, Ja n. Engr., State burgh 10, Pa 
RI Bd. of Health, Northwestern } I Fred So. 
: Off Harrison St., LaPorte Detroit, 19197 
Mai, Ind. (Cen. St Mich. (Mich 
S. D., Opr., Egan Park Se be 
ff Long, | i Vapor Re | t . Box 89A, e W Cen. St.) 
( N. Loveless, R. W., Asse Alden St ios zal 
Dual—Calif, & | 208 High St. City, N.C. 
| Lovell Clay Prods. | Att: R. E. | | p = "4301 Ue 
Blas Richardson. Love Wy ( 1, 4301 ursey, Bel 
Mont aire, Tex Tex.) | 
} Theodore R. Ens Lyman, ( S. Chen Sew. Tr 
, Well ¢ Ave. Wks., Bay View Park, Toledo 11 
eae. Longaker, Ralph K., Va. Poly. I Lovett, M.. W. R Rivers Bd., | Lynch, Daniel E, Jr, Chem., U. $ 
pee Box A VPI Sta., Blacksburg 1 N te, Wakefield, York G 243 Lakeview Ave., Rock 
Va. (\ Eng. (ISI e Centre, (N.Y 
Loving, M. W., ( Ener, P. | Lynch, Howard J., B Engr., 815 
Box Glenview, Ill. (Cen. St N. Third St., Pottsville, Pa. (Pa 
Kansas Fed Lowe, A. S. Eng. Inspectorate Lyn James T., Supt.. Sew. 17 : 
t \ w. D Ministr H Whiteha Pit, 20% Lewton A Auburn 
Wks, Gravesent, Kent, | Load ISP) N.Y. (NY 
ISI we red, J Dir, Put Ly William ©., Prof., School of 
I I | Lock bed st ( Eng, Corne lr Ithaca 
San. A Lyng, Ralph, Opr., Sew. Tr. Pit 
H Pit.. Glendale (Calif N. ¥. OU 
I Pa Pa Lowe thet of I e, D., Eng Ca le 3 
gview I Au Wa Eng Ala. Poly. Inst & Carbon Chem. Corp 1 M 
Ave Wriehts H Rd Auburn Ala Kinle Ave Char W. Va 
( Ala Ala W. Va.) 
Eng \ Lowe Walter M t { Sey Lyor O. R San Monongalia 
Mun Util & owe Ave. tal Co. Health Dept., Box 673, Mor 
Oakla in. ga wn, W. Va W. Va 
H Desis Ens Lowrie, J. D.. Supt. Mun. Sew 
Box 8 Marve Ark Macabee, Lloyd C., Cons. Engr 

Calif Ark ) 156 University Ave., Palo Alto, 
Lubratovich, M. D., Supt, Wat Calt. (Calil 
I a5 Gas & I D 414 Macauley, J. W., Lehman Sewer 
Cen. St Brooklyn, N. Y. (N.Y : 
\ I Aq I recht, Fr nk Engr., 3 MacCallum, C., Cons. Engr., F. R 
Sew \ k Bidg., Ha Harr Ir 12 Reid Ave., Port 
PR. (PR a. (Pa Washington, L. N. Y. (N.Y.) 
Plaza de la No Co x Nort K | C. fen. 
M F. (New Eng K = Colony St., W. Hempstead, 
tex ew ng.) ar N. ¥ (N_LY.) 
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MacCallum, Robert, Engr.. C. Mac Maga, Jobn A., Assoc. San. Engr Mann, Uhl Supt., Sew. Tr. Pit, ‘ 
: Callun Cons, Engr 12 Reid Div. of Fish and Game, State 425 Cherry St.. Syracuse 10, N. ¥ i. 148 
Ave Por Washington, N. Health Dept 32 Hayward Ave (N.Y) 
N.Y San Mateo, Calif. (Calif.) Mannel, Charles, Civ. Engr ROX 
MacCotter, Hugh John, City | Maglott, Don Dist. San. Engr, Jackson Hidg. Asheville, N. 
’ Jacksonville Beach, Fla. (Fla.) State Dept. of Health, 127 Troupe N.C.) ge 
MacCrea, J. M., Migr.'s Agent, Chi Ave.. Bowling Green, Ohio (Ohio Mannes, Arthur Cons. Engr, 
oF cago Pump ¢ 153 Oakland St., | Maguire, Charles A.. Cons, Engr Aberdeen, S. Dak. (S. Dak.) i een, 
Syracuse, N. ¥. (N.Y.) Charles A Maguire & Assix Mannes, C. O., Ener DeWitt C | 
MacDonald, J Opr., Sew Tr 1015 Turks Head Bidg Prov Griffin & Assoc, 717 Lloyd Bldg cial Vy 
4 Pit., 404 Stihvel! Ct.. Del Paso dence, KR. 1. (Ne “ Eng) seattle 1, Wash (Pac. N.W.) 
4 Hts., Calif. (Cen, St Magwood, W. H., City Engr., Corn | \fanock, W. R., Horton Steel Wks, | 7h 
MacDonald, J. D. A., City Engr wall, Ont., Can. (Can.) Lid., Jennet St., Fort Erie, Ont nae fa) 
3 City Engr's. Off, Edmonton, Al Mahapatra, M San. Eng. Dept Can. (Can an | 
berta, Can. (Can) Johns Hopkins Univ., White Head | Manos. George P.. Chem. State meer} 
; MacDowell, R. F., Cons. Engr., 401 Hall, Baltimore 18 Md. (Md Dept. of Health, 1563 Worthing ene | 
Chester-Twelfth Bidg Cleveland Del.) ton St., Columbus, Ohio (Ohio) | et ia 
14, Ohio (Ohio) Maher, Miss M. C., Town Clerk Mansfield, Clifford S., Cons, Engr | oe | 
aed Mace, H. Harlan, Cons. Engr Deseronto, Ont., Can. (Can) 400 Salem St., Wakefield, Mass. Lae th 
Alired LeFeber, 731 Temple Bar Mahlie, W. S., Chem. City Wat (New Eng.) 
peti Bidg., Cincinnati, Ohio (Ohio Dep P. O. Box 870, Ft. Worth Mansfield, M. G., Vice-Pres.. Morris Ne 
MacFarland, D., Sales Engr, Pa Tex. (Tex.) Knowles, Inc, Sth Ave, & Smith 
Salt Mfg. Co., 152 Market St Maier, F. J., San. Engr., USPHS, field St. 1312 Park Bidg. Pitts 
Patterson, N. J. (N.J.) $513 Fairglen Lane, Chevy Chase burgh, Pa. (Pa) 
Beis Mack, E. L., Box 1065, Conroe, Tex 15, Md. (Fed.) Manteufel, Lawrence A., Opr., Sew j At 
(Tex.) Main, Ralph A., Civ. Engr., Wabeck Tr. Pit, 622 Henrietta St.” Wau 

Mack, Frank, Ph. Opr Mitchel Bidg., Birmingham, Mich. (Mich sau, Wis. (Cen. St.) 

core. Field, 228 Washington St.. Frank Main, Thomas C., Cons. Engr., Main Mariner, W. S., Project Engr. Met Ps = 4 
| & Rensaa, MacCosham Bidg., Ed calf & Eddy, 225 Dedham St 
pes. Mack, Sid S., Treas., Sid Mack Co., monton, Alberta, Can. (Can.) Dover, Mass (New Eng.) f ryt 

e Mill & Pipe Supplies, 2222 W Maine, Carleton A., State Eng Marini, Israel Rivera, Aqueduct & f baa 

of Beaver St Jacksonville 4, Fla State Dept. of Health, 331 Stat Sew. Serv Box 2832, San Juan ah F 
| (Fla.) Office Bldg., Providence 2, R. | 12, Puerto Rico (P.R.) 
: MacKenzie, Robert Eng 1207 (New Eng.) Mark, Richard San Engr, 
Bot he Ave., Seattle 99, Wash Mains, F. H., Mgr., General Ele USPHS, Second St, Leba 

Pac. NW.) Co., New Kensington, Pa. (Pa non, Pa. (Fed.) te 

Mack J. C. Sam. Engr, 3865 | Maisel, Emanuel Jr. San. Engr Marks, Henry C., Dir., Chem. Res., 

; Nakoma Rd., Madison 5, Wis Chicago Pump Co., 5532 Kenwood Wallace & Tiernan Co., Inc., 2 ' “it 

iy (Cen. St.) Ave, Chicago, Il. (Cen. St.) Mitchell Pl, Glen Ridge, N. J es 

MacKinnon, Ronald M., Commr. of | Makepeace, W. H. E., Sew, Engrs. | (N.Y) \ 

Stee Wks. City Hall, Halifax, Nova Office, Leek Kd., Stoke-on-Trent, | Marr R Kh Mer., Naugatuck i. 
Scotia, Can. (Can Staffordshue, Eng. CISP Chemicals Ltd, Elmira, Ont., j AG 
| Can. (Can.) 
MacLaren, J. } Cons. Engr., Gore Male, L. H., San. Engr., USPHS, | . ; : ee 
: & Storrie, 1150 Bay St., Toront 1100 Chester Ave., Cleveland 14, | Marsden, G, R. ¢ Sew. Whs pee 

Ont.. Cas Can.) Ohio (Fed.) Biackford Bridge, Bury Lanca 
| P | shire, Eng. (ISP) 

MacLaren, James W., Jr. San. Engr Mallery, J. ¢ Prin. Asst Ralph Meshal A Tr. Pl 
Gore & Storrie, Apt. 41 351 W. O'Neill & Assoc, 4516 Hi 167 Lat ; ‘ ow. 

‘ Bayview Ave., Toronto 17, Ont St., La Canada, Calif. (Calif.) N.Y | 
ry Can, (Can.) Mallory, Edward B., Cons. Engr | | 7 
MacLellan, Murdock T., Sales Engr 169 E. Clinton Tenafly, Charle M ‘ 
5 Forest Ave., Greenfield, Mass N. J. (Mich. & Pa.) ly ~ 
> | larsha Leslie 5 Village Engr 
kK Malone, J. Chem., Wat. Dept., | 43 Dietz St Hempstead, N, 
Maclennan, William Mer., Bd 12 N. Gregson SMt., Durham N.Y.) 
of Wks. City Hall, Donald St., N. C. (NC.) ly 
Ft Wil Ont ( ) farshal W dD Sales Promotion 
am, Vat = Malony, George A., Instr, Sar Mer., Chain Belt Co, 2036 N 
MacMurray, Lloyd Instr., Ga Eng., Univ. of Calif, Civ. Eng. | Lake Dr Miwaukee 2, Wis 

é Sch of Tech Atlanta, Ga Div 943 Solano Ave., Albany, | ( Assox N.Y.) | a i 
(Md.-Del.) Calif. (Calif.) Marshall, W W., Supt. of Sews 

: MacNaughton, D. T.. Supt. of Pub Malony, W. L., Cons. Engr., Symon Orangeville, Ont., Can. (Can.) Ae 

4 Wks., Main St., Geneseo, N. Y Bidg., Spokane, Wash. (Pac. N.W Marshall, William D., Rep., Mathie ] Gah 
(N.Y.) Malphurs, M. N., Supt. of Uti won Alkali Whs, 117 Edgewood | 
1 MacNicol N Commr of Wks ¥la. Farm Colony, P. O. Box 505 Rd Ardmore, Pa. (Pa.) | | 
Forest Hill, Ont., Can. (Can.) Gainesville, Fla ( Fla.) Marshalltown, City of, c/o L. 
MacQueen, Arch A., Jr.. Chem, W Mamroth, M. W., Mamroth & | Skorezeski Supt., Sew Whs 

Va. Wat. Comm., 320 20th St., ton, Mech. & Elec. Engrs, 13 Ca Marshalltown, La. (la.) ace | 
Dunbar, W. Va. (W. Va.) utta House, Loveday St., Johan Marsland, S., Engr's. Of. W. Hall 

4 nesburg, Africa (ISP) 5 all 
Macri, A. J., Opr., Sew. Tr. Pit Rd Kew Gardens, Richmond 
22 N. Third St., Hammonton Mandigo, Brayton W., Supt Dept Surry, Eng. (ISP) 
N. J. (ND) of Pub. Safety, Parkersburg, W 

J J Va. (W. Va) ton, Frank A., Cons. Engr 

MacRostie, N. B., Cons. Engr, 193 Metcalf & Eddy 1300 Statle 

F 7 ark = Ottawa, Ont, Can Health Dept, $10 Terminal Bldg ang Boston 16, Mass. (New aes | 

= Rochester 4, N. ¥. (N.Y.) 

« re Madarasz, M. F., San. Chem., Wat \ te B st. Ch Che artin, A. E., Opr., Sew. Tr. Pit, > 
& Sew. Lab. Ford Motor Baste 35 Mang Ave., Kenmore, N. 

Natl. Container Corp., Big Island 

14874 Seymour, Detroit Mich Va. (Va) (N_Y.) eS, 

Mann, Alfred H., Opr.. Sew. Tr. | Martin, Alexander G., Opr., Sew. Tr 
Madison, Clayton B., Supt., Sew Pit 111 N. 18th St.. Olean Pit., 36 Kensy Ave, Kenmore 
Tr. Pit., Winner, S. Dak Y¥. (N.Y.) N. Y. (N_Y.) 
Dak.) Mans, Karl M., Pres., Case-Shep- Martin, Arthur E.. Asst. Dept 
Madison, Kenneth M., Sr. Fellow, yerd-Mann Publishing Corp 24 Mer., Shell Chem. Corp., 2250 a 

Mellon Inst., Pittsburgh 13, Pa 40th St. New York, N. Hickory Dr Concord, Calif 
Pa (Assoc., N.W.) (Calif.) 
era Madrid, City c/o City Clerk, | Mann, Ray, Chief Engr, Mich. Re Martin, Benn, 169 25th Ave, San iy 
2 City Ha Madrid, Ia. (la.) formatory, Ionia, Mich. (Mich.) Francisco 21, Calif. (Calif.) : 
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City Engr. City 
Calif. (Calif 

an., Midland Cx 
Midland Mich 


Edward J., Jr., Cons. Engr 


Washington St Tarrytown 
(N.Y 
F. R Chem Mun. Sew 


O5 N. St., Marshall 


Francis J t.. Put Wks., 


y Ha Estfield, Mass. (New 


Frank, Dist. Mgr, Wallace 
ra ( 4 Hampton 
Mo.) 


G W t Sew Tr 


Box $ Green Bay, Wis 


Field Engr In 


4 Almeda Rd, Hous 
Tex Tex 
( rosion Eng 
I ( P.O 
174 Atlanta, Ga a) 
Wath & Robert FI 
1 Hey Bhdg., I 
(K I 
i | City Er 
Ha J New! 
( Eng 
H W Washington M 
I ( t Dual 
I I Opr., N.Y 
Ra 1, 3111 Heath Ave 
York N.Y 
Frank, Oj ow I Pit 
N.Y.) 
te Dept. of Health 
Eng $11 N. Charles 
8, Md. (Md.-De 
Ed J Pub. Health 


( W ypt America 
4 i Co } Wilkinson 
1 Charlotte. N. ( N ) 
( ( { » Carl Bor 
Sew. Pit ipt., 19 S. Dela 
M City, Ia. (la) 
( iW 
A l 
I \ Ma { 
( I $07 
\ Lex Ky 
I 
sou wurne Rd 
Can 
J I Mg Centra 
an. Diist., Box 1 
Cant 
J W Ce Chen 
Main ( hester, Cor 
Eng 
{ Hi ( Eng 
i Blig., Fairfax, Va Va.) 
al D undo, Fla. (Fla.) 
bdw kK ( Engr 
( Westerr 
{ S. Dak S. Dak 
Lan 
Tr 
! b t Ave., Garder 
N.Y 
“ E. ( 
l f Sa Fr 
bak Dak 


Mathews, Frank E., Supt Tr McCabe, Brother Joseph, Asst Prof . 
Pit P. O. Box 487 burg Manhattan College, 20 Pond St., 
Wash. (Pac. N.W Waltham 54, Mass. (N.Y.) 

Mathews, George M kK. G., San. Engr., State 
te In 4 Stat Dept., Charleston, W. Va 
M New Eng 


Western Mar., 
undry, Ltd, Saskatche- 
Winnipeg, Manitoba, 


Mathew Ww. W 
List P. O. Box 


(Cer 

Matter, I D Dist. Ener State Can. (Can.) 

Dept { Health, 2536 Lexingtor McCa'lum G Ik San Engr., 
St Harrisbure, Pa Pa USIVHS, Off. of the Surgeon Gen 

Mattern. G. L.. Partner. Mattern & Health Emergency Planning, Wash 
Mattern Engrs R ar - Va ingion 25, D. C Fed.) 

(Va McCann, William R., Solvay Process 

Mau. Francis Ener. Suburban div ed Chem. & Dye Corp., 
Wat. System. 706 Kamuela Ane. Box 61, Hopewell, Va. (Va.) 
Honolulu 41, T. H. (Calif.) McCannel, D. A. R., City Engr., 

Mau. Gordon I San. Engr., State City Hall, Regina, Sask., Can 
Bd. of Health Eng. Div., Uni (Can 
{ Kans.. Lawrence, Kans. (Ia.) McCarthy, John P., Pht. Tech. Ad 

Maupin, William T., Mer., Centra wr, Koppers Co., Tar 
Bae { his 10 N. Maple Prod. Div., Follansbee, W. Va 
St.. Fresno, Calif. (Calif = W. Va.) 

McCarthy, Joseph A.. Chem., Law 

Maurer, Joseph A., Reg. Prof., Cis Joseph 

n St Reading rence Ex. Sta., 4 Island St., Law 
Pa. Pa.) rence, Mass. (New Eng.) 

Maur I t, Sunt Sow McClain, E. C., Supt. of Sts., 1552 
rr. Ave. 2nd St., Labenon, Ore. (Pac 
Park NJ N.W 

Max Charles A Asst. Supt McClain, M. E., Sales Mer., Snow 

. on Tr Pit 14101 Irrigation Supply Div Bardco 
uke Shore Blvd. Cleveland 10. Mig. & Sales Co., Box 3369, Ter 
Oh oO : minal Annex Los Angeles 54 
Calif 


i ner es 
McClave, S. Wood, Jr., Cons. Engr., 
Norris & May 6 olverine 
Bldg Ann Arbor, ‘Much. (Mich. 600 Gorge Rd., Clifiside Park, 
McCleary, E. L., Megr., Dallas Wat 
Comm., Dallas, Ore. (Pac iW.) 


May, Harold I Engr., Wat & Sew 
Div., City Hall, Palo Alto, Calif 


Calif.) 
Ma Laure I Chem Standard McClelland, W. S., Sr., St Cons 
Ultramarine Ce Huntington, W Mer : Blythe Bros Co., 291) 
\ Hutchinson Ave., Charlotte, N. C 
Va. (W. Va N 
Mave I ( Vice res Wks 
St OF Chicago 910 S$ 
Chicago I! 
Ma a. 
Ave M City Engr., Frank 
Tenn.) 


g. Co., 697 Highview 

Mict Opr Sew Tr 
(Cen. St.) 

Mayne 

SE > ure a) San., Pottawatomie 
Pac NW 5 o Health Dept., Shawnee, Okla 

May I pt. & Chief McColl, Eli S., Investigator, Refiners, 

Opr., Sew. Tr Pit. 1114-A. W ot 
n St Sant r . 

M Maria, Calif nd St Long Beach Calif 

Ca (Calif.) 

McAdoo & Allen Welting ¢ 5 McConkey, L. W.. Mayor, Town 
He town Ave Quakertow Pa Ha Niagara-on-the-Lake, Ont 
Pa Can. (Can 

MecAn Ww Supt., Wat. Wk McConnell, Otis, Supt Wat. & 
and Sew., Greeneville, Tenr Ks Sew., Cotton Plant, Ark. (Ark.) 
Tenn McCord, C. M, Dir., Wat. Div., 

MeArth Franklir Twp Ener P. O. Box 388, Memphis 1, Tenn 
Etobicoke Twp. Hall, Islington kK Tenn 
Ont., Can Ca Met i, E. ( Mar Pump Dept 

McA y um | Cor Supt Fairbanks, Morse & C« 630 

Atlant St Bridgeport 4 St, San Francisco, Calif. (Calif.) 
Conn New Eng McCorma Tek, 

McAuliffe. J A.. Sales Rep., 294 Woolen Co., Winchester, Va. (W 
Washington St. Boston 8, Ma Va 
New Eng McCormack, T. K., Jr. San. Engr., 

Busi Nassau Co. Dept. of Health, 60 
Oaktree Lane, Hicksville, N. Y 
Me Belle Alkali Ce Belle. W (NY) 

\ 

McCormick, J. I Engr., 6736 2ist 

Mi B 1 George A., Mer Detroit St.. S.W Seattle 6, Wash. (Pac 
Of, Inf Ir 1370 Harvard NW 
De lich McCoughan, Frank A., Engr., Myers 

& Noyes and Asso 2204 Tower 

Mcl : S R Supt Pub. Ut Petroleum Bldg Dallas 1, Tex 

‘ Ont.Can (Can.) Tex.) 
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McCoy, J. W., Supt. of Filtr., Mun 
Wat., Light & Sew., Madisonville, 
Ky. (Ky.-Tenn.) 

McCoy, Lioyd R Chem., San 
Dept., Diamond Alkali Co., 300 
Union Commerce Bidg.. Cleve 
land 14, Ohio (Ohio & Pa.) 

McCracken, Roy. Asst. Tech. Supt., 
E. L. du Pont de Nemours & Co., 
Inc., Waynesboro, Va. (Va.) 

McCrady MacHarvey Chief of 
Labs.. Ministry of Health & So 
cial Welfare, 89 Notre Dame, E., 
Montreal, Que., Can. (Can.) 

MecCreery, Don Hull, Pres., Quinton 
ners., Lid, Suite 300, 816 S$ 
Figueroa St Los Angeles 14 
Calif. (Calif.) 

McCreery, T. W Southern Sales 
igr, U. S. Pipe & Foundry Co., 
1711 First Natl Bidg., Birming 
ham Ala. (Ky.-Tenn. & Fla.) 

McCue, J. S, 41 Park Rd, N 
Chester-le-Street, Co Durham, 
Eng ISP) 

McCullough, Pau! J., Supt.. Wat. & 
Sews., R. D. No. 1, Cadiz, Ohio | 
Oh 

McCurdy A. M Chem. Engr., 
Fisher Body Div., General Motors 
Cor; 18555 Edinborough Rd., 
Detroit 19, Mich. ( Mich.) | 

McCutcheon, J. R., Jr., Dist. Rep 


American Car & Foundry Co 


2224 Farmers Bank Bidg.. Pitts 
burgh, Pa. (Ohio; Dual—W. Va 
& Ky.-Tenn.) 

McDaniel, Robert W., Opr.. U. § 
Naval Air Sta., Jacksonville Sew 
Disp. Pits. 1936 Hamilton St., | 
Jacksonville 5, Fla. (Fla.) 

McDermott Gerald N., USPHS, | 

ed. Security Agency, 304 New 
Customs House, Denver 2, Colo 
(Fed.) 


McDermott 


Cerdan’ Ave., Roslindale, Mass 
(New Eng.) 

McDill, Bruce M., Asst. Engr., Ohio 
Dept. of Health, 302 Depts. of 
State Bidg., Columbus 15, Ohio 
(Ohio) 

McDonald, F. L., Chief San. Engr 


Health, 1725 N- 


State Bd of 


Monroe, Little Rock, Ark. (Ark.) 

Mc Donald Floyd, Gen Supt 
Chelan, Wash. (Pac. N 

McD G. S., Civ. Engr., Sir 
He Humphries & McDonald 
Navigation Chamber, 90 Naviga 
tion St, Birmingham, Eng. (ISE) 

McDonald, James, Inspr. Mich 
Stream Contr. Comm, 318 E 


Green] 


awn Ave., Lansing 10, Mich 
) 


McDonald, John D., Opr., Sew. Tr 
Pit., 67 Hartford Terrace, Spring 
field, Mass. (New Eng.) 

McDonald, N. G., Cons. Engr., 
Gore & Storrie, 1130 Bay St. 
Toronto $5, Ont., Can. (Can.) 

McDonnell, George H 16 Carew 
St., S. Hadley Falls, Mass. (N.Y.) 


McDonnell, Porter W., Serv. Dir., 
Safety Bidg., Toledo, Ohio (Ohio) 


McDowe C. E., Chem. Enagr., 
Oldsmobile Div.. General Motors 
Corp., Lansing, Mich. (Mich.) 


McDowell, W. M 18 
St Barrhead, 
CISP) 

McEntee, Harry E., 

Sew 5 § Broadway, Mt 
Clemens, Mich. (Mich.) 

McFadden, Charles P 
69 LaRue Dr 
(NLY.) 


Renfrew, Scotland 


Supt., Wat. & 


Cons. Engr., 
Huntington, N. Y 


John F., Sales Rep., 29 | 


| 


Bowerwalls | 
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McFarland, William H., Cons. Engr , 
$03 Press Binghamton, 
N. ¥. (N.Y.) 

McFarlane, Walter D.. Opr., Sew 
fr. Ph 14365 Marlowe Ave., 
Detroit 27, Mich. (Mich 

McFaul, W. L., City Engr., City 
Hall, Hamilton, Ont., Can. (Can) 

McGauhey, P. H 3940 Welland 
Ave., Los Angeles 43, Calif. (Va.) 

McGee, Ben Loyd, Gen. Supt., Wat 
& Sew. Wks, Weingarten, Mo 
(Mo.) 

McGeorge, W. L., San. Engr, U. S 
Army Engrs, 1708 Bybee 
Portland 2, Ore. (Calif.) 

McGillivray, Ronald K., Dir, Pub 
Works, Bay City, Mich. (Mich.) 

McGoodwin, L. M., Cons. Engr 
McGoodwin Engrs, Goshen Kd 
Fayetteville, Ark. (Ark. 

McGrail, Paul J., Engr., Russell & | 
Axon, 408 Olive St., St. Louis 2, | 
Mo. (Mo.) 

McGrath, C. P., Cons. Engr., 116 
Clinton St., Mt. Clemens, Mich 
(Mich.) 

McGrath, Robert L., USPHS, Div 
of Wat. Poll. Contr. Swan Is 
Bidg., 24, Portland 18, Ore. (Pac 
NW.) 

McGregor, Albert L Chief Opr., 


Boca Raton Air 


Box 444, Boynton Beach, Fila 
(Fia.) 

McGuire, Carl D., Sr. Chem., Sew 
Tr. Wks., 448 Clinton St., Co 
lumbus 2, Ohio (Ohio) 

McGuire, J. M., Gen. Magr., Assoc. 
Chemicals, Ltd, 14 Ave., 
Toronto, Ont., Can. (Can.) 

McGwre, M. H., Gen. Mar., Wat 
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(Pac. N. W.) 


Field Sew. Pit., | 


McGuire, O. E., San. Engr., State 
Dept. of Health, Bur. of Labs., 
Dewitt Rd, Lansing 4, Mich 
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McGuire, P. J., Western Div. Mar 
Oliver United Filters, Inc., 2900 
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McHenry, James, Serv. Bar 
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Engr's. Off., Renton, Wash. (Pac 
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( Mich.) 
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McKay, W. G 
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McKee, Jack E., Prof, of Civ 
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Calif. (New Eng.) 

McKeeman, Edwin C., Supt. of 
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McLaughlin, H. L., Sales Engr, 
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St., Denver, Colo. (Rky. Mtn.) 
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MIT 
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3772 
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McLaughlin, R. M, Dir., Div. of 
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McMillan, Donald C., City Mgr., 
23¢46 E. Orange Grove Ave., Pasa- 


dena 7, Calif, (Calif.) 
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Nelson I Res Assox 
Univ 280 Fulton St 
New Brunswick, NJ 
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Grad 
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Newell, Town of, c/o Frank Witter 
Sew. Pit. Opr., Newell, Ia. (la.) 

Newland, §., Opr., Sew. Disp. Pit., 

ox 8621, Melfort, Sask. Can 

(Can.) 

Newland, Stewart H., 1262 Common 
wealth Ave Boston 34, Mass 
(New Eng.) 

Newlands, James A., Pres, Henry 
Souther Eng. 11 Laurel 
Hartford, Conn. (New Eng.) 

Newman, Leo N., Rep., Josam Mfg 
Co., 1302 Ontario Ave., Cleveland 
13. Ohio (Assoc.) 

Newman, W. J., Sales Engr, Wal- | 
lace & Tiernan, 173 Cedar Hill 
Ave., Belleville, N (NJ) 

Newton, City of, c/o L. H. Hammer 
City Clerk, Newton, Ia. (1a) 

Newton, Donald, 4th Floor, City 
Hall, Tampa, Fla. (Cen. St.) 

Nicholes, Curtis, Orr Sew. Tr. Plt 
402 E. King St., York, Pa. (Pa.) 

Nichols, Arthur E., Opr., Sew. Tr 
Pit., 56 Clark St., Yonkers, N. Y 
(N.Y) 

Nichols, Dr. M_ Starr, Chief Chem 
Wis. State Lab. of Hygiene, Madi 
son 6, Wis, (Cen. St.) 

Nichols, R. L., San. Engr., Second 
Army Command, USA, Savage 
Md. (Md.-Del.) 

Nichols, R. L., 407 Danciger Bldg, 
Ft. Worth 2, Tex. (Tex.) 

Nicholson, P., Village Engr., 93 
Yierce Ave Hamburg 
NY 

Nicholson, R Village Engr 1560 
Lake Shore Rd Long Branch 
Onat., Can Can.) 

Nickerson, Robert I Mech. Engr 
Combustion Eng.-Superheater, Inc 
Flash Dryer Div 200 Madison 
Ave New York, N. Y. (NY 
Dual-—Pa.) 

Nickle, A. J.. Sales Mer., Darling 
Bros., Ltd., 140 Prince St., Mon 
treal, Can. (Can.) 

Nicklin, H. 5S., City Ener City 
Hall, Guelph, Ont., Can. (Can_) 
Nicklis, Jim, Sales Engr., Wallace 
& Tiernan, 2742 Tremont Rd, Co 

lumbus 8, Ohio (Ohio) 

Niebergall, Herbert J. San. Inspr 
Erie Co. Health Dept., 144 Well 
worth Pi, Cheektowaga, N \ 
(NY) 

Nieboer, Jack, Chief Opr., Sew. Tr 
’it., Mead Johnson & Co., Rte 
No 2, Zeeland, Mich. (Mich) 

Niekras, K Stanley Purchasing 
Agent & Asst. Supt.. Eberle Tan 
ning Co., Church St.. Westfield 
Pa. (Pa.) 

Nieman, Hubert W., San. Engr, R 
F. D. 1, Woodstock, Tl. (Cen 
St.) 

Niles, A. H., Supt., Sew. Tr. Wks 
Bay View Park, 2946 Darlington 
Rd., Toledo, Ohio (Ohio) 

Niles, Charles A., San. Enegr., Suf 
folk Co. Dept. of Health, Bridge 
hampton, L. 1, (N.Y.) 

Niles Thomas M San. Engr 
Greeley & Hansen, 220 S. State 
St., Chicago 4, Il. (Cen. St.) 

Niimeier, Herbert P.. San. Engr, 
Dist. Pub. Wks, 12th Naval Dist 
717 Buchanan St., Albany 6, Calif 
(Calif) 

Nixon, Harry S., Cons. Engr., 305 
Wow Bidg., Omaha, Nebr 
(Ia.) 

Nixon, J.. 4 Spaines Rd. Fartown, 
Huddersfield, Yorks. Eng. (ISP) 
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Nixon, M 
Dept., 
Ga 


of Sews., 
Hall, 


Sew. 
Atlanta 3, 


B., Engr 
$01 City 
(Ga 
Cari F 
Wks 


Eng 
656 
(Calif.) 

William J., 
Ph., 7 Heussy 
Noll, Lawrence E., 

mond Alkali Co., 

Cincinnati, Ohio 
Frank 
Bidg 
Carl 
Box 868, 

(Cen. St.) 
Norfleet, Clark T., 

cific Clay Prods 

W. Ave. 26, 

“alif.) 
Norgaard, John T., Civ. & Chem 

Ener, Brown & Caldwell, 17045 

Broadway Terrace, Oakland 11, 

Calif. (Calif.) 

0. Jr., San. Engr., State 

Pub. Health, 1027 § 
Springfield, Il. (Cen. St.) 
Francis I. Jr. Chem., 

Environmental Health 
Center, 1014 Broadway, Cincin 
nati, Ohio ( Fed.) 
North, Jas P Pres 
Foundry & Machine 
Broadway, Green 
Assan la) 
Northrop, L, E 

Neptune Meter 

St Los Angeles 
Nort “i. Town 
Supt 
wihwood. Ia 
Nosler, Kichard F 

Dannenbaur 

Houston 6 


American 
Oakland 


Rep., 
Sist St., 


Supt. Incinera 
St., Buffalo 20, 


Sales Engr., Dia 
$25 Walnut St 
(Ohio) 

Supt. of Util 
Bath, N. Y. ( 
H., Cons. Engr 
Palm Springs, 


Nu 


ett Mu 
nicipal N.Y.) 
Calif 


Sales Rep., Pa 
Sales Dept., 306 
Los Angeles 31, Calif 


Norman, E 
Dept ot 


2nd St 


Co., 
Wis 
Mer 
Co 
i3 
of, 
Sew. & 
(la.) 
Engr., M 
Co 2210 Sul 
(Tex) 
M. C. Notting 
Cloverly Ave., 
(Calif.) 
Sew. Tr 


Branch Off, 
701 E, Third 
Calif. (Ariz.) 


/o Conrad L. 
St. Comm., 


hwo 


won 


N 
Ross 


Nottingham 
ham 
Temple Calif 

Nugent, Harold F., Opr., 
Pit., 13 Irving St., Alden, 
(N_Y.) 

Nusbaun, Isador, 


City, 


Sr. San. Chem., 
Sew. Tr Pit., 18700 Stoepel, De 
troit 21, Mich. (Mich.) 

Nusshbaumer, Newell L., Nuss 
baumer, Clarke & Velzy, Inc., 327 
Franklin St., Buffalo, N. ¥. (N.Y.) 

Nussberger, Fred E., 
Dept. of Pub. Wks., 
St., College Point, N 


Oukley, W. F.. 2 Whalley Ave., 
Penkhull Stoke-on-Trent, Eng 
(ISP) 

Obarlin, Frank L., Field Engr., Re 
public Steel Corp., 8th St., N.W., 
Canton, Ohio (Ohio) 

Ober, Michael H, Standard Paper 
Mig. Co., First & Hall Sts., Rich 
mond, Va. (Va.) 

Obergicll, Herman M Asst. Pit. 
Opr., Onondaga Pub. Wks. Comm, 
439 Shonnard St., Syracuse, N. Y 
(N.Y.) 

Obert, E. F., Sales Engr., Johns 
Manville Corp, 505 Laconia Blidg., 
Wheeling W. Va. (W a.) 

Obma, Chester A.. Engr, Walker 
Process Equip., Inc., 549 Spring 
St.. Aurora, Ili. (Cen. St.) 

O'Brien, Earl F., Cons. Engr., 
Holmes, O'Brien & Gere, 3613 

| Midland Ave., Syracuse, N. Y¥ 
| (N.Y.) 


14 
j 
| fare 
all 
: 
3 
Fed) i 
Neilson, N. P 
Rte. 2. Box 
Neiman, W I 
(Cen. St.) 
Park 
Nelson, 
Mayer & a 
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Nelson, Fre 
Div., The 
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Foundry Co eae 
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Engr 
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"Kaa: * 
| Kans.) 
Nemerow 
3 Ant. A-4 
NJ) 
Nesbitt Ae 
Inst. of 
=| Cambridg tes 
Sew. Tr. 1091 Eastern Ave 
Toront Ont Can. (Car 
Newe 
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) Brien Jan } San Chem Olewiler Gran M Supt San Osborne, I G Supt., Garages & | 
‘ D { Health, D F Drain.. Lower Merion Twy 75 FE Mech. Equip., Dept. of St. Clean., 
La N and Ave Alba Lancaster Ave Ardmore Pa Albert St ront Ont., Can a k 
N. ¥ (Pa 
Ser Att Oliver, I Wk Plumy of » Eldon Sheperd, 
i ‘ Mgr., 10th St. & m, Ne. we rough, York Wk Osceola, Ia 
Vest A mean ( N. J Eng. (ISI 
NJ live Jot E. Keith Rd O J.. Sales Mer., Den 
I Ed Wack Ly } I Var K pe & Clay Co., P. O 
un, la la Ca I VW Denver. Colo. (Rky 
k i W Eng Olive nited Filter In Att 
| { Chem. D Joseph A. Ker W 42nd Ossian, Towr f » Peter A. Nes a 
D ( Fly St New York, N. Cory k, Opr., Sew. Wk Ossian, la 
Va a.) 
liver, W M 71 Catalpa sthoff, R. H. I J San. Enar 
; Brooklyn 4 Ave, Pe An N. J. (N.J N. Y¥. Dist S. Engr 160 
\ Olsen. Ca andord. H. D. Fowler Larch Ave., B ta, N. J. (N.J.) 
Willia ( P. O. Box 3084, Seattle 14 nt. Anthony, Asst. Opr. & Chief 
I Ma that ge Wa Pac. N.W Maint Doylestown Sew. Dept 
Olsen. Ss Engr Ba I wn, Pa Pa 
\ | Wat. Me ( P. O. Box 1 nts, Louis I J Assoc. Prof. o ‘s 
( W Asst an Nashville, 7 Ky.-1 Ci Eng., Un of Md.. 5901 
Healt Dept Olsen, W. ( } Raleig la JRd., Riverdale, Md. (Md 
20 H k A ton, N N.C. (NA 
NY Olson, Frank W., Opr., Sew. Tr Ousterhout, Alfred, Opr., Sew. Tr 
Le mM w Tr. Plt Pit., 16 S. Mallory ve, Batavia Pit., R. F. D. No. 1, 2970 Eggert 
{ “ n Rapid I Ce t Rd., Tonawanda, N. Y. (N.Y.) 
( Olson, Herbert A ales Engr, Dia 
) ' Wk nd Alka 4 Corp., 80 Fed 
Ma W N.¥. eral St, Mas N 
Eng 
Re } Neal, T. H., Power Supvr., Dul 
N Clarke, R. I ) Nylon Pit., Marti Va. (Va 
G Rd. \ Ne Ra W Cons 
S Brank Blvd., G 
W K Cae ( 
\ J. O'Connell & A 1843 Be 
k I ma Berk ( 
I Ma e, Mict 
M Onior Robe i Eng & Car 
( H. J. Find Branch Mgr., Laurie & Lam! 
( k wein. Ia la t W I nt 
I I Keng M Car Ca Pacheco, Leo, Opr., Clarifying Pit., 
( PrP oO. B wehard, W. J, Gen. Mer Wallace City Hall Santa Clara Calif 
M Mick & Tiernan ¢ Ir Newark, N Cant) 
Fla ) Ltr J N.Y Pacif Flush Tank ¢ $241 Ra | 
r R ( ( I Ha & enswood Ave Chicago 13, 2 
1 I 4 e St Ora Ohio & Cen. St Assoc.) 
N. J | Tua gett J W Eng Gosdves 
\ Orfor Ha I Er Wa Farms Litchfield Park Ariz 
I ( & Sew. Fx Rutgers | Ariz.) 
\ 1 New I wick, N. J. ON J PR. Aque 
\ H ' Lock | Orland, He P.. Asst. Edit duct & Sew. Se Box 2832, San 
Pa Pa Fed Wk A Juan 1 PR PR 
Champa Paessler, A. H.. Ea Sec., State 
A Wat. Contr. Bd Frank 
| Mich Orr M ( 14 St. Richn Va (Va 
| WwW. City & Ave, Deart M Dual—W. Va 
( Ca k ic. M Enegr.. Shire 
Or M ( nd Heyw j Victoria 
H ( Austr f 
- Pahel, Charles, Pit. Engr., Robe 
Orr, W ( rk & haw-Fult ( 4 Young 
City H \ Fa ‘ wood, Pa. (Pa 
Car Clavt W Cit & St 
( 1 New ¥ ( 
\ W 6, Painter, Carl E., Vice-Pres. & Cor 
J. W., Asst. I Eng Wat. Wks. Equip. 149 
i R f Wk 892 W. Second Sout Salt Lake City 
H I Mich. (Mich tah ) 
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Palladino, Anthony J., Res. Asst., | 
N. J. Agr. Sta 839 Madison | 
Ave zabeth N J (N : 
Dua Mich 

Pallo, Peter Asst. San. Engr 
Hackensack Water Co.. New Mil 
ford, N (N_Y.) 

Palmer, Andrew, Asst. Supt, Plain 
field Jt ting, P. O. Box 11, 
Dunellen, N. J. (NJ) 

Palmer, Ben in | Cons. Engr 
Ford, Bacon & Da 114 Thayer 
Bldg twich Conn (New 
Eng.) 

Palmer 1 Ass Civ. Engr 
1409 Baldwin Ave Detroit 14 
Mich, (Mich.) 

Palmer an E., Sales Lo Pitts 
burgh Pipe Cleaner Co 133 
Da burgh, Pa. (Pa 

F., City Engr., Box 486 
Mont. ( Mont.) 

Palmer arold kK Ener 
1741 Harvard Bivd Los An 
geles Calif. (Calif.) 

Palme e M., City Engr., Camilla 
Ga 

Palmer hr Opr., Sew. Tr. Pit., 
1321 mroe St vanston, Il 

Cen. St 
Pa Rafae M Puerto Rico 
Serv., Stop 261 
Ave., Santurce 

Palocsay, Frank S Design Engr 
Havens & Emerson, 1200 Westlake 
Lakewood 7, Ohio (Obie) 

Panda 623 Eighth Ave... 
Minneapolis 14, Minn. (Cen. St.) 

Panula H 5 W. 33rd St, 
Ch 16, Til Cen. St 

Panzica, Nick, Opr., Sew. Tr. Pit 

Hil. (Cen. St.) 
) Louis S. Cons. Engr 
Pappmeier Eng. 404 Hill 
ude, Galesburg, Hl. (Cen. St.) 


Arc 


Parker Cons. Engr. Firm 
hth Ave S Nashville 
(Ky.-Tenn.) 

K., Supt. of Sew. Dist 
ourt St Auburn, Mass 
Eng.) 
bert W.. Asst. San. Engr, 

ontr. Comm... State Dept 
th, Dewitt Rd. Lansing 

Bur 
Pasa 
Pipe 
Seattle 
Engr 
(Fla.) 
Ave 
Case 
3001 
Ohio) 
Bewick 
Eng 
Lub 
Par 
Stow 


Parsons, H. R., 
Wks 


Partin, John L 


Supt., City Wat 
Sharpsville, Pa. (Pa) 


Office Engr, Kaiser 


Enars., Inc., 10650 Roches'er Ave., 
Los Angeles 24, Calif. (Calif.) 
Pascal, Carl C.. Engr., Orange Co 
San Dists 744 Carley Ave 

Whittier, Calif, (Calif.) 

Patin, Lee B., Const. Engr, Car 
negie-Iil, Steel Corp., 1413 Car 
negie Bidg., 434 Fifth Ave., Pitts 
burgh, Pa. (Pa.) 


Patterson, J. R., Engr Russell & 
Axon, Cons. Engrs, 28 Cedar 
ve Webster Groves Mc 
(Mo.) 


Patterson, John G., Engr., State Bd 
of Health, 543 Golf Blvd, Day 
tona Beach, Fia. (Fla.) 

Paul, Lewis C., Pit., Opr 


Wanakah 
No 


Sew. Dist R, 


Hamburg, N. Y. (N.Y.) 

Paul, Merl, State Sales Ma Armco 
Drain. & Metal Prods. Inc, 724 
Atlas Bidg., 8 E. Long, Columbus 
Ohio (Ohio) 

Paul, Sydney G., Pittsburgh Pipe 
Cleaning Co., 544 New Center 
Bldg., Detroit 2, Mich. (Mich 

Paulette, George W., Div. Mer., In 
fico, Inc., 7016 Euclid Ave 


Cleveland 3, Ohio (Ohio) 

Paulette, Robert G., Field Engr. In 
filco, Inc., 454 Marlin Dr., Pitts 
burgh 16, Pa. (Pa.) 


Pawlak, John S., Pit. Opr., Sew. Tr 
Pie 129 Pleasant Parkway 
Cheektowaga, N. Y. (N.Y.) 

Pay. R. H Sew. Wks Ashwood 
Dale, Buxton, Derbyshire, Eng 
(ISP) 

Payn, Wallace M., Supt.. Pub. Util 
18 Rockville Centre, 
N.Y 

Payne, William W USPHS 1 
Building T-6, Bethesda 14, D, ¢ 
(Fed.) 

Payrow, Harry C Prof. of San 
Eng., Dept. of Civ. Eng., Lehigh 


Bethlehem, Pa 
Payton, Louis S., Pub. Health Engr 
State Bd. of Health, Dist. No. 8 
Higginsville, Mo. (M 


Univ 


Peach, J. D., Corp. Wks., Hayden 
Nr. Cheltenham, Gloucs Eng 
(ISP) 

Pearce, Prof. Fletcher W., Northern 
Mont. College, School of Eng ; 
Tenth St., Havre, Mont. (Mont.) 

Pearce, Leo J., Con Engr.. 6024 
Brookside Blvd Kansas City 2 
Mo. (Kans) 

Pearl, Emanuel H Health 
Engr. & Dir, of San., Santa Clara 
Co. Health Dept., Hall of Justice 
San Jose 18, Calif. (Calif.) 


Pearse, Langdon, San. Engr, Ch 
wo San. Dist 


Chicago 5, I Cen. 

Pearson, Charles R Mine Dra 
Ener 314 N. Julian St be 
burg, Pa. (Pa.) 

Pearson, Erman A. Asst. Prof., D 
{ Cis ng Univ { Ca 
Berkeley 4, Calif New Eng 

Pease, Maxfield, Chief Sale E.ng 
S. Morgan Smith ¢ 1900 Ex 


(Ohio) 

Feck, Lawrence J., Dist. Sales Mar 
Wallace & Tiernan Co. In 131 
Hudson Ave., Albany N. Y. (N 

) 

Peckworth, Howard F Managing 
Dir Americar Cor Pipe 
Assn 228 N. LaSalle St Suite 
1033, Chicago 1, Assoc ) 


439 


Pederson, Hankon, Supt.. Sew. Tr 
45 Crescent St., Claremont 
N. H. (New Eng.) 

Pedigree, Richard B.. Opr., Sew. Tr 
it 136 High St.. Greenfield 
Mass. (New Eng.) 

Peerson, H. W Drilling Att 
H. W. Pevrson, Jr 1114) 7th 
Ave s Birmingham 5, Ala 
(Corp Ala) 

Peirson, Nat D., Peirson & Whit 
man Cons Engrs Box 47 
Raleigh, N. C. (N-C.) 

Pelon, Guy, Opr.. Sew. Tr. Pit 
Indian Lake, N. Y¥. (N.Y.) 


William, Att.. Sew. Tr. Pit 


19 McClure St Dayton, Ohio 
Ohio) 
K., Sales Rep. Dia 
Alkali Co 633 Penton 
eveland, Ohio (Ohio) 

Pennington Marvin, Supt. Pub 
Wks 3407 Chicago Rd., Steger 
Hil. (Cen. St.) 

Pepe, John J, Stud Manhattan 
College, 414 1] 187th St. New 
York 58, (N-Y.) 

Pepin, E. J., City Engr, Hawre 
Mont. (Mont.) 

Pepperman, Cecil M., Engr., Gan 


nett Fleming Corddry & Carpen 


ter, 253 N. 17th St., Camp Hill 
Pa. (Pa.) 

Pequegnat, R. K.. San. Enagr., Dept 
of Natl Health & Welfare, P. O 
Box 605, Halifax, Nova Scotia, 
Can. (Can.) 

Perkins, C. K., Sales Build 
ers-Providence, Inc., 20 M., 
New York 7, N.Y. (NLY,) 

Perrow, W. C.. Cons. Engr., 309 
Savers Office Bldg, Richmond, Va 
(Va.) 

Perry 4. H., Supv. Engr., Put 
Health Ene D Dept. of Nat! 
Health & Welfare, Rm 321, Fed 
eral Bidg , Vancouver. B. C., Can 

Can.) 

Perry, City of o Lieyd Olsen 
Sew. Pit. Supt., Perry, la. (la.) 

Perry, Earl R.. Chief Engr, Bur 
of Eng. City Hall, Worcester 
Mass. (New Eng.) 

Perry, John S., Sales Engr. Wal 
lace & Tiernan Co Inc 211 
Architect Bidg 415 Hrainard, 
Detroit, Mich. (Mich.) 

Pessina, John, Opr Sew. Tr. Pit 


3010 McClellan, Detroit 14 
( Mich.) 


Mich 


Peters, F. Lioyd, Marshall & Supt 
Pub. Wks., 220 V Arcada St 
Ithaca, Mich. ( Mich.) 

Peters, Mercer M., Chief Chem., Ky 
dD of Game & Fish, State Office 
Bidg., Frankfort, Ky. (Ky.-Tenn.) 

Peters Stanley Incinerator Fore 
man, 64 Stephen St Kinston 
Ont Can, (Can) 

Petersen, H. V Sales Mar De 

aval Steam Turbine Co., Trenton 
J ( Assoc.) 
Peterson, Edward 7 Supt Sew 


Pit 113 First St.. W., Dundee 
I 


(Cen. St.) 
Supt 


Peterson, F. I Sew. Tr Pit 


Hurlbut Ave, Belvidere 

1 (Cen, St.) 
Petersor Cons Engr, 130 
N. Wells St., Chicago, Hl. (Cen 
Peterson. J. H., Mar., Pacific Coast 
Johns Manville, 116 New Mont 
gomery M.. San Franciseo $, Calif, 


La 


ry s 
AE 
| 

| 
x14 

| 

| 
| Pa =. me Vice-Pres The 
Bushnell Machinery Co., Keystone 
4 Bidg., Pittsburgh, Pa. (Pa.) 
Parker, H. C., Supt., Riverside Sew 
fae rr. Pit 2605 John St Rte. No a 
2, Arlingt Calif Calif.) 
Parker, J 
Sande 
816 
Tenn 
Parker 
New 
Parkes 
dena 
Wast 
Parks, V 
Reyr 
Parlett 
I ars na 
= 
Parmete & 
% Ft. W 
Parrish 
Dept 
bock 
Parrish | 
4 rish & fe 
ton, Calif = 
ico 
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Peterson, Myhren C Dist. Pub 
Health Engr State Dept. of 
Heaith 4 Morgan Ave. 5 
Minnea 5 19, Miner Cen. St.) 

Peterson. Ralph W., Supt., Sew. Tr 
Pit yi41 5 Bishop St Chi 
ago 20, I Cen. St.) 

Peterson, W. E.. Pit, Engr., Gummed 
Prods. Co Troy, Ohio (Ohio) 
Petrie, R. W Airport & Mun. Cons 
t & Box 56, Benton Har 

vor, Mich M ) 

Petrie, W am P., Supt., Sew. Disp 
Pit., Norwalk, ¢ n. (New Eny 
Petrus n A, Engr. of Pro 
n. Kings Co. Lighting ¢ 

h Ave Brooklyr N 
N.Y.) 
wt. K. M til, Opr., 2638 Gar 
field t NI Minneap« 
Mir Cen ) 
Pettit, Cha G Asst City Chem 
w. T Wk 87 W. Ford Ave 
Barberton, Oh 

Pettit, Grant A 
Arn t ( Pa 

Pa 
ty , an Engr Town 
Ha Virginia Beach, Va. (Va.) 

H. ¢ Mg Milk Re 

I Clemo Milk Prod 
Honesdale, Pa. (Pa.) 
Main St., Br 
( New Eng.) 

Hfizer, Ch & Inc Att 
j. M glia, Vigo Pit 
Terre H Ind Corp Cen 

I 434 Land Titl Bidg San 
lhieg Cait (La ) 

I 1 | I Phelps 
Deck l 232 Franklin St 
Michigan ¢ Ind. (Cen. St 

Phe Prof., Civ. Ena 
Fla ( e of 
( NY) 

Pt Mgr., Wal 
" & 1 na ( n 426 
Eola D Orland Fla. (Fia.) 

H Engr In 
\ W Hamilton, Or 

Ph } t City Engr City 
la H neton, Ind. (Cen. St 

! { H. N., Pit. Opr., Sew. 7 
| 14 t. Andrews Lane, { 

N. ¥ (N.Y.) 

Ph MoH Wat. Wks 

Pa Ark Ark.) 
{ Max { Opr Sew, T 
Wk I ) OF 
an, Jr Reg. Eng 
tate Dept. of Health, Abingdor 
’ Va 

it t S pt. of P 
2 Ba er I Charlotte ¢ 
N 

Pt k I City Ener Mead 

Pa Pa 

It W Olten Croft, A k 
G t 27, Eng. CISTI 

Phillips, Walt I Civ, Eng 152 
Hillwood A Falls Church, Va 

\ 

Philpott, D., Ruberry, Lunt Rd 
Bilston, Staff ISP 

Pt x Edward A Asst Mar 
Transite Py Dept Johns Mar 

( I 4Oth St w 

Piatt, Wm. M., Piatt & Davis, Con 
Engr P. O. Box |. Durhar 
N. ( 
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Pickett, Arthur G., Ind. Wastes | Pollex, Elmer, Foreman, Sew Tr 
Engr . A. Co. 1260 Garfield | Wks., 119 Whiting Ave., Toledo 
Ave., San Marino Calif. (Calif.) Ohio (Ohio) 

Pickin, I Supt., Sew. Wks., The | Pollock, G. E., City Engr., Coates 
Bottoms Heckmondwike, Yorks e, Pa. (Pa.) 

Eng. (ISP Pollock, John M., Se Port W 

Picton, Walter L., San. Engr., Nat! neton Sew. Dist 28 uh 
Security Resources Bd., Power & Rd Port Washington 
Util Div Washington N ) 

(Fed.) Pomer larence, Supt., Pub. Wks., 

Pierce, Alvah, Ci Engr. P. R City Hall, Hartford, Mich. (Mich.) 
Aqueduct & Sew. Serv., Box 2832 Pomeroy, Richard, Cons. Chem. & 
San Juan 12, P. R. (P.R.) Ener Pomeroy & Westcott, 660 

Pierce Donald M Asst Engr S. Fair Oaks Ave., Pasadena 2 
State Dept. of Health, 519 N Calif. (Calif.) 

Butler, Lansir Mich. (Mich Pomeroy. Town of, c/o Town Clerk, 

Pierce, Ge 0 A ssc f. of Pomeroy, la. (Ia.) 

Pub. Healt Univ. of Minn Pond. Gerald T Asst. Supt., Sew 
40K nnyside Ave., Minneapoli Tr. Pie 3313 Silverdale Ave 
Mir Cer St.) Cleveland, Ohio (Ohio) 

Pierce, H. M., City Engr., 1005 | Ponder, O. C., Opr., Jefferson Co 
Sixth Ave., SE., Aberdeen, 5 Wat. Contr. Dist. No. 1, Box 59, 
Dak ». Dak.) Groves, Tex. (Tex.) 

Pierron, L. I Sew. Ti Poole, B. A., Dir., State San, Engr., 
Wks, City Bldg., Greenville Ohio State Bd of Health. 2715 Ryan 
Ohio) Dr., Indianapolis, Ind. (Cen. St.) 

Pierson, Rex ¢ Asst. Chem., Ww ‘oole, S. B., 11 Clive Ave., Dales 
Va. Wat. Com 1905 Whitney Lane, Whitefield, Nr. Manchester 
St., Charleston, W. Va. (W. Va.) Eng. CISP) 

Pimm, Alan B, Ci Engr. & Surv Pool A., Opr Sew. Tr 
104 Jacks St Tampa 2, Fila Hollenbeck 
(Fla) (Calif.) 

Pincus, Sol, Cons. Engr., 11 Park | Pope, Lester, Opr., Sew. Tr. Pit 
Pl. New York 7, N. Y. (N.Y 0275 Genesee St Trenton 10 

Pinkney, Supt., Sew. Tr N. J. (NJ.) 

Pit 40 South Ave Webster Porak Henry G City Engr 
N. Y¥. (N.Y.) Olympia, Wash. (Pac. N.W.) 

Pinney, F. VW ipt., Sew Wk Porges, Ralph, San. Engr., USPHS 
1413 Eighth St., N., Fargo, N 2200 Fidelity Bldg. Kansas City 
Dak. (N. Dak.) 6, Mo. (Fed.) : 

Piontkowsk Allen D Asst I Porteous, W. K W. K. Porteous, 
Opr 11 Tioga St Syracuse Ltd. 62 Victoria St.. London S.W 
N. Y. (N.Y.) 1, Eng. (ISE) 

Piper San, Engr., State Dept. | p . 

er ar! a Ng 
Dak le, Mo. (Mo.) 

Pirkl, Anton, Sew. Disp. Opr Sew 
Disp Highway No. 65, | Porter. Asst. City Engr. Civic 
Owatonna, Minn. (Cen. St Center, San Mateo, Calif. (Calif 

Pitkin. Ward H.. Sales Engr., Olive Porter H. P., Sec.-Treas., E. Jordan 
United Filters. Inc.. 70 Bay Dr Canning Co I Jordan, Mich 
Harbour Green, Massapequa, N. \ Mich.) 

(N.Y Porter, J. P., Chief Engr., Auckland 

Pizie Stuart G.. Sales Enagr., Chi Metro. Drain. Bd., 28 Quay St 

wo Pump Co. Rm. 805, Cham Auckland, C. 1, New Zealand 
er of ( Bidg., Miami, Fla (ISP 
Fla Porter, J. W., Sr. Engr., Coddington 

Placak R Scientist, Oa ( 2531 S. Court, Palo Alto 
Ridge Nat Lab Dir of Ca ( { ( ) 
hide & Chem. Corp 100 F Pa 

P+ Porter, Sam D.. Cons Eng Drury 
more Lane, Oak Ridge, Ter McNamee & Porter, Ann Arbor 
(Fe Mich. (Mich) 

Pledger, A Granta Wolseley Rd Porter. W am On Sew. Tr. Pit 
Ca Head, Plymouth, Devor $5 Union St., Ballston Spa, N. Y. 
Eng. (ISP) (NY) 

Plum Sivend City Arch Fner , 

> Porzelius, A. F Mer City Wat 
RN Box 4, Detroit 31, Mict ( 126 E. 10th St., Chattanooga 
Tenn (Ky.-Tenn.) 

Plummer, M. W.. Gen. Mar. Butte 
Wat. ( 194 W Granite. Butte y Ja ( Eng 

Md.-Del.) 

Plummet. Ra 1 B.. Grad. Stud 
ane.” S04, Poston, H. W., 1807 Iris, Little 
Goodwin, Urbana, Ml. (Cer Rock, Ark. (Mo.) 

Pocah . Towr f Att Tow! I R. F., San. Eng Internat 
Clerk. } ntas. Ia. (la B dary & Wat Comm Box 

Ret 859, El Paso, Tex. (Fed.) 

t ( Masilion. 4 Potter, H. M., Rep., American We 
Oh Wk Box Gwynn 

Poh Dr ¢ A t . & P Oak Sta., Baltimore Md. (Md 
Eng Cortlandt. St.. New D 
York, N. ¥ N.Y Potts, Clyde, Cons. Engr Church 

Poindex ( G 1 Flmw St., New York, N. ¥. (N.Y.) 
Ave., Oak Park, Il. (Cen. St Potts, Harry G., Sales Rep., Pa 

I ter, W am W Supt. of Ut Salt Mfg. Co P. O. Box 32 
Troy, Ala Ala.) Wyandotte, Mich. (Mich.) 
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Powell, Dr. A. R., Gen. Magr., Kop- 
pers Res. Corp., Koppers Bidg., 
Pittsburgh, Pa. (N_Y.) 

Powell, C. W., Republic Steel Corp., 
Massillon, Ohio (Ohio) 

Powe E. F., Goldendale, Wash 
(Pac NW.) 

Powell, J. G., Cons. Engr.. Gore & 
Storrie, 1130 Bay St., Toronto §, 
Oat., Can. (Can.) 

Powell, Reuben R., San. Engr., Dept 
of the Air Force, 19 E. Madison 
Ave., Springfield, Ohio ( Fed.) 

Powell, S. T., Cons Chem Ener 
Baltimore 1, Md. (Md -Del) 

Powell, W. I Cons. Engr.. Powell 


& Powell, Engrs 501 Thomas | 


Bidg., Dallas 1, Tex. (Tex.) 


Powers, John Mgr, Wat. & Sew 
System, P. O. Box 295, Texarkana, 
Ark.-Tex. (Ark.) 

Powers, Martin J.. Ops Sew. Tr 
Pit., 182 Main St., Windsor Locks, 
Conn. (New Eng.) 

Powers, R. W Assoc. Civ. Enar., 
1112 Harbor View Ave, San Pedro 
Calif. (Calif.) 

Powers Thomas J Supt., Waste 
Disp.. Dow Chem. Co., Midland 
Mich. ( Mich.) 

Pradat, J. E., Sales Engr. Long 


view Lime Wks. Inc.. Mars | 


Bidg., Birmingham 3, Ala. (Ala.) 

Pratt Free Library, Enoch, Periodi 
als Dept., Cathedral, Franklin & 
Mulberry Sts., Baltimore 1, Md 
(Md.-Del.) 

Pratt, Jack W., Sales Engr., Process 

ners Ink 821 Market St., 

in Francisco 3, Calif. (Calif.) 

Preater Rodney N., San. Engr., 
Morrison Eng. Co., Civic Center, 
Helena, Mont. (Mont.) 

Prestler, Charles J Mer Pump 
Sales, Fairbanks, Morse & 
Broad St., New York 4. N. ¥ 
( Assoc.) 

Price, C. R., Supt., Sew. Tr. Pit., 
Box 590, Rapid City, S. Dak. (S 
Dak.) 

Chester, Gen. Foreman, Sew 

nst. & Maint.. P. O. Box 511, 
El Paso, Tex. (Tex.) 

Price, D. H. A., Supt., Sew Wks, 
Roch Mills, Rochdale, Lancashire 
Eng. (ISP) 

Price, Howard S.. Sales Ener., San 
Equip. Div United Steel Corp., 
Ltd, 58 Pelham Ave., Toronto 9, 
Ont., Can. (Can.) 


Price, J. P. Eyre Vice Pres, Wyo 


und & Stone Co. 634 Connell | 


Bidg., Scranton 3, Pa. (Pa.) 

Price, Joseph W., Pub. Health Engr.. 
Washtenaw Co. Health Dept., Ann 
Arbor, Mich. (Mich) 

Price, Mary | Librarian, Cen 
Mort. & Housing Corp., No. 4 
Temporary Bldg Ottawa, Ont 
Can. (Can.) 

Priest. N Bath Sew. Wks. Salt 
ford, Nr. Bristol, Eng. (ISP) 

Priester, Max U Asst. Dir., Cons 
Div. W. H. & L. D. Betz, Gil 

nzeham & Worth Sts, Philode! 


Primghar, Town of, c/o Town Clerk 
Town Hall, Primghar, Ia. (Ie.) 
Pring H. I Pub. Util 
Comm., Whitby, Ont., Can. (Can.) 
tchard, RW Wat. & Light 
Dept Morristown, Tenn. (Ky 


Probasco. City Ener, 411 St 


R 
Mary St, Burlington, N. J. (NJ 


Ptodanovich, Dahilo, Sr. Civ 


Buena Vista Terrace, 


Professional ‘Bldg $30 N. Charles | 
Puckhaber, Fred H., Div. Mgr 


Puerto Rico Aqueduct & Sew 


. Daniel Field, Augusta 


Purcell, Lee T., Cons. Engr 


Quin, Richard, Supt.. Atlantic City 
Sew. Atlantic City, N 

Quinn, Arthur J., Chief Opr., Yale 
& Towne Mig. Co., 3137 Barnett 
SM.. Philadelphia 24, Pa. (Pa.) 

Quinn, John J.. Chem, Knoxville 
Cul. Bd, Water Pit.. Riverside 
Dr., Knoxville 15, Tenn. (Ky 
Tenn.) 


Rabbage, J. B.. San. Engr, Chi 
cago Pump Co 2356 Wolfram 
St., Chicago 18, Tl. (Cea. St.) 

Rader, L. A., Supt... Sew & Wat 
Depts. Box 385, Vandalia, Ohw 
(Ohio) 

Radha Krishnan, § Eng. Stud 
Univ. of Toronto, c/o Miss Greta 
Golden, 1844 Yonge St., Toronto 
Can. (Can.) 

Rado, John A., Supt. of Pub. Wk» 
73 Harriet St, Allegany, N 
(NUY.) 

Rady Joe J Cons. Engr, Ait 
American Fidelity Bidg rt 
Worth, Tex. (Tex.) 

Raetzmann, Arthur H., Const. Engr 
Rm 405, City Hall, Milwaukee ? 
Wis. (Cen St.) 

Ragaini, Frank, Cons. Engr , Clarence 
Blair Assoc., Inc P. O. Box 
256, New Haven 2, Conn. (New 


Rae, Kobert D., Sales Engr, Long 
view Lime Wks. Inc Mars 
Bldg, Birmingham 3, Ala. (Ala ) 

Raisch, William, Cons. Engr, 118 
11 Ave., Kew Gardens, L. 1 
N. Y. (New Eng. & N_Y.) 

Ramage, H. L., Supt. of Util 
Lyons, Kans (Kans.) 

Ramler, Harold, 729 Wisconson St 
Pomona, Calif. (Pac. N.W.) 

Ramseier, Roy E., Se, Cons. San 
& Hydr. Engr, 2813 Parker St. 
Berkeley 4, Calif. (Calif.) 

Ramzel, R. A., Supt., Sew. Dept 
Amarillo, Tex. (Tex.) 

Rand, C. M. W., Jr., Sales Ene 
Rockwell Mig Co 411 Bona 
Allen Bldg., Atlanta Ga. (Ga 

Randall, W. T Pres Neptune 
Meters, Ltd., Lakeshore Rd. Long 
Branch, Ont., Can. (Can.) 

Randolph, Verdun, Div. of San 
Eng., State Dept. of Pub. Health 
Springfield, Il. (Cen. St.) 

Raneri, Ray, Ener.. USPHS, Wat 
San. & Investigation Sta 1014 
Broadway, Cincinnati, Ohio (Fed » 

Rankin, David M.. Mer Mine 
Equip. Co., Ltd., P. O Box 127 
Kirkland Lake, Ont., Can. (Can) 

Rankin, R. S, Ener., The Dorr 
Co., $70 Lexington New 
York, N. ¥. 

Ransch B., Rep.. American 
Well Wks, Aurora, Til (Assoc ) 

Ransom, Elmo B., Asst. Pub. Health 
Ener, Washtenaw Co. Health 
Dept 720 Catherine St.. Ann 
Arbor, Mich. (Mich.) 

Rape, Daniel J., Supt.. Mun. Sew 
Tr. Wks, 1560 Madison Ave 
Clearwater, Fla. (Fla.) 

Rapp, Robert A., Instr, Civ. Eng 
( Eng. Dept.. Mo. School of 
Mines, Rolla, Mo. (Mo.) 

Rarey, C. E., Rep., Marble Cliff 
Quarries Co., & E. Long 
Columbus 15, Ohio (Ohio) 

Rauscher, John F., City Wat. Dept 
City Hall, Tucson, Kriz (Ariz.) 


ai 
| 
| 
| Probeck, Charles, Asst. Pit 
Sew. Tr. Pit., 2nd St. Johns Pi 
Freeport, N. Y. (N.Y. 
Engr, 
E. Bay Mun. Util. Dist., 104! 
136th Ave. San Leandro, Calif 
(Calif.) 
Proper, H. J., San. Engr. AAI 
2300 
Washington 20, D. C. (Md.-Del.) 
Protzeller, Raymond J.. Mining 
Engr., State Dept. of Health, | 
Pry Porter 1 Little Rock San. | 
barheld, 
st.) 
Wal 
ace & Tiernan Co Inc 1112 
Liberty Bank Bide Dallas 1 
5 Tex. (Tex.) 
Stop 26%, Fernandez Juncos 
Santurce, P. R. (Corp., 
Puffer, Stephen P., Supt.. Sew. Tr 
Ph... Town Hall, Amherst, Mass VE 
(New Eng.) 
Pummill, L. F.. Asst. Engr, State 
j Dept. of Health, 3400 N. East 
ern Ave., Oklahoma City 5, Okla 
th (Okla.) 
| Pund, Ernest E., Patchen & Zimmer 
Pung, Donald W., Cons. Engr, P 
C. Bettenburg & 1437 Mar 
shall Ave., 5St Paul 4 Minn 
(Cen, St.) | 
Purcell, James L., Enagr., Eclipse ARG 
Pioneer Div.. 287 Hamilton P!., 
Hackensack, N. J. (NJ) 
Purdie, David J., Dist. Sales Mgr 
Builders-Providence, Inc., Km. 500, 
20 Vesey St, New York 7, N. ¥ 
(N_Y.) : 
Purdy, Ralph W Stream Inspr., 
3 Mich. Stream Contr. Comm., 1713 
W. Shiawassee, Lansing, Mich 
(Mich.) 
Purk, Roy, Opr., Sew. Tr. Pit. 
{2 Troy, Ohio (Ohio) 
Purser, John R., Jr., Pres., Purser 
& London, Inc., 816 Independence 
Blig., Charlotte, N.C. (NC) 
Purvis, S. A. City Engr., N. Bay 
ik Ont., Can (Can.) 
Purvis, \V oO Jr. San Engr., 
Marion L. Crist & Assoc. 508 
Purzycki, Edward Opr., Johns 
Manville Filtr, Plt., 345 N. 8th 
Ave Box 297, Manville, N. J 
(NT) 
ae Puzenski, John H., Co. San. Enar., fal 
Co. of Cuyahoga, 518 Auditorium al 
Bidg., Cleveland, Ohio (Ohio) | 
Pyper, Gordon Richardson, San 
Ener.. State Dept. of Pub. Health 
State Office Bidg., Springfield, I! 
(Cen. St.) 
Quartes, W. E., Supt. Intrench 
| ment Creck Sew. Tr. Pit., Boulder 
Crest Dr., Atlanta 3, Ga. 
Quartly, Eric V.. Supt Sew. Tr 
Div., Pub. Wks. Dept.. 20th & 
Sts. San Diego 2, Calif 
(Calif.) | 
Quigley, T. Rep. Wallace & | 
Tiernan Inc., 11 Mill St., 
Belleville, N. J. Assoc.) | 
+ 
feat 
| 
fie 
= 
im 
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Rawlins, George Vice I J. 
Pease & ( i E. Fifth 5 
Charlotte N. NC) 
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nolds Metals Cx Box 
bh Corp., 
Ww. 11 Victoria St., 
ter 5.W 1, 


‘ & Found ( Church 
N York, N. ¥ Va.) 

al, Ra nd Robt., Drain. Engr., 


Oakland, Calif 


Cit Ha 


Prospect 


Dept. of 


rea Gilbert Sta Engr., 
Dept. of I Wk 14.65 162nd 
t., Beechurst, L. N. Y. (N.Y.) 
e, Archie H ( Engr Cor 
ne Howland. Hayes & Merryfield 
12 Re Idg., Corvallis, Ore 


e, Cliften I n. Opr. Engr 
Wat. Dept... Mor n Field Army 
Air Base. 714 Claremore Dr 
Pa Beach, Fla. (Fla.) 
e, John E., Chem., Dist. of Co 
lumbia, 161 Chesapeake St., S.W., 
Washington 2 D. C. (Fed.) 
e. John M or gr., Century 
Bld Pittsburgh Pa. (Pa.) 
r Lawrence G Cons Engr., 
Gannett Fleming Corddry & Car 
nter 11 Country Club Pl 
Camp Hill, Pa. (Pa 
' Russell J Cons. Engr 60 
Stevens Rd, Needham 92, Mass 
New Eng.) 
1023 Crest 
Ark.) 
in San. Eng 


445, Blacks 


Chief Facils 
ow-Sanford Carpet Cc 


Thomps e, Conn. (New Eng.) 
ichards, G. H., City Engr., Brant 
ford, Ont., Can. (Can,.) 

hards, J an., Po 
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Box 469¢ Va. (Va.) 
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(OF 


DeLowe 
St) 


Iders 
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( St 
nd, Ma S Supt Sew 
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Reese, Marsh Rep., Buck Hill , Re 
Falls Cx Buck Hill Falls, Pa 
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ew 
s. Engr, Black &  R 
2, Mo. (Kans 
t. Mgr., DeLaval 
pt. of Sew. | Ribner, Morris, Bact.. Mt. 
t., Old Frankfort La Ciy of N. Y. 
Ky. (Ky.-Tent Wat Supply 355 Park Pi, 
T Cons Ener kly N.Y N.Y 
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Richardson, All Sr. San Engr 
Dept. of Natl Health & Welfare 
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monton, Alberta. C Can.) 
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| Reuning, Howard 
hel, Earl R. 
City f Oakland 
Reynaud, J. R., Plt 
Beach Sew. Dist 
Mass, (New Eng 
1 | Reynolds, Leon 
Age 
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Richter, Paul O., Mar., Central Div 
Eimco Corp., 3319 S. Wallace St, 
Chicago 16, Tl. (Assoc.; Cen 
St 

Rickard, Grover E., Supt., Wat. Wks 
& Sew. Tr, Bd. of Pub. Wks., 
Box 664, Binghamton, N. Y 


Rickard, Joseph, Supt. of Util. 
Morgan Hts. T. B tarium 
Marquette, Mich. (Mich 

Rickenbach, Howard F Mgr., 
Borough Hall, W. Reading, Pa 
(Pa.) 

Ricketts, H. P., Field Engr., Infilco 


Inc 2263 Hood Ave Baton 
Rouge 15 La. (Ky.-Tenn.) 
Riddell, J. ¢ City Engr., Town 


Hall, Oxford, Eng. (ISP 

Riddell, James, Mun. Engr, Ren 
irew, Ont., Can. (Can.) 

Riddell, M. D. R., San. Engr., 

y & Hansen, 220 S. State 

St., Chicago 4, Tl. (Cen. St.) 

Riddick, Thomas M., Cons. Engr 
& Chem., 369 E. 149th St., New 
York, N. (N_Y.) 

Riddle, R. B., Supt., Util, Frederick 
Okla. (Chia) 

Riddle, William G., Sr. Engr., Burns 
& McDonnell Eng. Co., 4511 
Benton Blvd., Kansas City 2, Mo 


School of Pub. Health, Univ. of 
Mich., Ann Arbor, Mich. (Mich 
hr Chief Engr., Bd. of 


Macon St., Brook 

lya, N. Y. (N.Y.) 

Riedese Henry A., Supt., Rockford 
San. Dist Spring Creek Rd 
Rockford, Il. (Cen. St.) 


tiegel, H. Pres.. Pump & Light 
ng ¢ 


a Co., In Box 1856, Charlotte 
N_ (N.C.) 

Riet M. I Chief Chem., State 
Dept { Health 205 Glencoe 
Rd Columbus 2. Ohio (Ohio) 

Riel W H City Engr City 


Hall, Stratford, Ont.. Can, (Can.) 


Riepe, G. | Engr., Builders-Provi 
dence In 1141-43 Greenleaf 
Ave, Wilmette, Tl. (Cen. St.) 


Rigby, J. B. H Vice- Pres Ont 
Const. Co., Box 36, St. Catharines 


Riggs, C. I Cons. Engr.. 40 Mt 
View Blk., Billings, Mont. (Mont.) 


Rihm Alexander, Jr Asst’ San 
Engr.. State Dept. of Health, Div 
of San Albany 1 y N 

Riis-Carstensen, Erik Asst Engr 
Nussbaumer & Clarke, Inc 28 
Clordendon P| Buffalo N. ¥ 
Y.) 


Riker, I. R., Boro. Engr. $0 Stock 
ton St., Princeton, N. J. (N.J.) 
Riley, Harley M., Dist. San. Engr 

State Dept. of Health, 190 Adams 
St.. Delmar, N. Y. (N.Y.) 
Rinehart, Clidus, Supt. of Util 
Hagerstown, Ind. (Cen. St.) 
Rinehimer, Charles R 11 Senaca 
St., Forty Fort, Pa. (Pa.) 
Ring Ryan. LaGrange Eng & 


Const. ¢ LaGrange, Ky. (Ky 
Tenn.) 

Risquez, Alfonso A., Urtbanizacion 
Washington Avenida Bolivar 
Quinta Antillana El Paraiso, 


Caracas, Venezuela (Cen. St.) 
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Ritter, Bruce, Supt, Wat. & Sew 
Tr. Lake Odessa, Mich 


Ritter, Rollin, San. Engr 
3rd Army, P. O. Box 1351, At 
lanta, Ga. 

Ritter, Roy H., Civ. Engr.. Whit 
man, Requardt & Assoc. 1504 St 
Paul St., Baltimore 2, Md. (Md 
Del.) 

Rivera, Sacrovir, P. R. Aqueduct & 
Sew. Serv., Box 2832, San Juan, 
CPR 

Rives, J. A., Asst. Prof., San Eng 
Va. Poly. Inst, Blacksburg, Va 
(Va) 

Roach, W. H., Wat. & Sew. Wks 
Supt., Carrington, N. Dak. (N 
Dak j 

Roahrig, Henry 1 P. A. Engr 
(R), USPHS, 240 Peabody St 
N.W., Washington, D. C. (Fed) 

Robb, Donald A.. Mun. Engr, Town 
Hall, Longmeadow, Mass. (New 
Eng.) 

Robbins, George S. Pipe & 
Foundry Co., 625 Vee h Bldg 
Minneapolis Minn. (N Dak.) 

Robbins, J. M., Assoc. Prof., Civ 
ng.. Newark College of Eng, 85 
Maplewood Ave., Maplewood, N 
J}. (NJ) 

Robeck, Gordon G. Asst Engr 
USPHS, 371 Harvard St, Apt. 8 
Carmbridge, Mass. (Fed ) 

Roberton, L. T., Sew. Disp. Engr 
565 William St., London, Ont 
Can. (Can.) 

Roberts & Brune Co., 115 Townsend 
St San Francisco 7, Calif 
(Calif.) 

Roberts, Dr. C. R.. Sales 
524 W. 57th St., New York, \ 
(N.Y.) 

Roberts, E. A. City Clerk-Mer 
Box 573, Carlsbad, N. Mex (Rky 
Mtn.) 

Roberts, F F Sec,-Treas Grand 
R Conservation Comm Box 
720, Brantford, Ont., Can. (Can.) 

Roberts. F. C., Jr. Sr. San. Ener 
USPHS, Servico De Saude Ik 
Interior, Rua Euclides Da Cunha 
No. 1, Salvador, Bahia, Brazi! 
S. A. (Fed.; Dual—N_Y.) 

Roberts, Miss Hazel V., Jr. Anal 
Chem., State Dept. of Health 
Div. of Labs. & Res. New Scot 
land Ave., Albany, N. Y. (N.Y 

Roberts, J. Kent, Instr., Civ. Eng 
Civ. Eng. Dept., Mo. School of 
Mines, Rolla, Mo. (Mo.) 

Roberts, Jack, Ener... N. Toronts 
Sew. Tr. Pit., 515 Donlands Ave 
York, Toronto, Ont., Can 


Roberts, John D Roberts Filte 
Mig. Co, Darby, Pa (Pa) 

Roberts, Martin S.. Hart, Freeland 

Roberts, 926 Third Natl. Bank 
Bidg Nashville, Tenn (Ky 
Tenn.) 

Roberts, Martin S.. Jr, Hart, Free 
land & Roberts, 926 Third Nat! 
Bank Bldg. Nashville, Tenn (Ky 
Tenn.) 

Roberts, W. C Dir Pacific Eng 
Lab.. 604 Mission St.. San Fran 
cisco 5, Calif. (Calif.) 

Robertson Gerald W Snapper Opr 

S. Naval Air Sta, Sew. Disp 
Pits., Rte. 4, Box 370-D, Jackson 
ville 5, Fla. (Fla.) 

Robins, Maurice L Chem Min 
neapolis-St. Paul San. Dist P 

Box 3598, St. Paul 1, Minn 
(Cen. St.) 


Robinson, B.. Dist. Mgr. Hardinge 
Co., Inc., Rm. 305, 200 Bay St., 
Toronto, Ont., Can. (Can.) 

Robinson, G. G Pres.. Concrete 
Pipe, Ltd, 402 Harbour Bldg, 
Toronto, Ont., Can, (Can.) 

Robinson, J. I Dist. Engr, State 
Dept. of Health, P. O. Box 1741, 
Ft. Worth, Tex. (Tex) 

Robinson, Kyle L, Pres, Pittsburgh 
Pipe Cleaner Co. of N. ¥., 3004 
Woolworth Bldg, New York 7, 
N. (Assoc.) 

Robinson, Philip L., Sr. Sew, Opr 
Engr, Crichton Sta, Brookley 
Field Army Air Depot, Box 371, 
Mobile, Ala. (Ga.; Dual—Ala.) 

Robinson, Thos. City Engr. Mu 
nicipal Bldg, Lexington, Ky. (Ky 

enn.) 


Thomas B., Engr. Asst, 

& Veatch, Cons. Engrs 

i W. 67th Terrace, Mission 
Kans. (Kans) 

Robinson, Thomas 363 Spring 
field St.. Chicopee, Mass (New 
I ng.) 

Robinson, W. S, San. Opr, U.S 
Navy, 152 E. Louwise St Long 
Beach, Calif. (Calif) 

Robles, Luis Ramos, P. R. Aqueduct 
& Sew. Serv Box 2832, San 
Juan, P. R. (PR.) 

Rocco, John, Plt. Opr.. Sew. Tr 
Ph., 20 Queen St., Freeport, N 
¥. (N.Y. 

Rocheleau, Robert F., Assoc. Engr 
W. Va. Wat. Comm, 1806 Wash 
ington St., E., Charleston, W. Va 
(W. Va) 

Rock, Elmer, Civ. Engr Wilbur 
Watson Assoc., 4614 Prospect Ave 
Cleveland, Ohio (Ohio) 

Rock, Harold F., Sr. San. Engr 
Mate Dept. of Health, Morris 
N. ¥. (N.Y.) 

Rocker, C. G., 19 Brown Ave., 
Hempstead, L N y (N.Y.) 

Roderick, Ralph E., Partner, Cornell 
Howland, Hayes & Merryfield, 212 
Rennie Bidg., Corvallis, Ore. (Pac 

Rodes, W. E American Pipe & 
Const. Co., 787 85th Ave, Oak 
land 3, Calif. (Calif.) 


Rodwell, R. D., Cons. Downey 
Heating Co., 1739 W. St. Paul 
Ave., Milwaukee 1, Wis. (Cen 
St.) 

Rodwell, W. K., 44 Park Cross St., 
Leeds, Yorks. Eng (ISP) 

Roe, Frank C., Eastern Mer.. Car 
borundum Co., Perth Amboy, N. J 

(N Jual—New Eng.) 


Roe, Jo seph P Opr., Sew. Tr. Pit, 
147-43 95th Ave Jamaica, N. Y 
(N.Y.) 

Roeller, R. S., Field Sales Mgr, Pa 
Salt Mfg. Co 1000 Widener 
Bidg., Philadelphia, Pa. (Pa.) 

Roesser, Robert, Asst. Chem., Sew 
Authority, 66 Choate St. Buffalo 
N.Y. 

Roetman, Edmond T., Pub. Health 
Ener. USPHS, Fed. Sec Agency 
5454 Vanderbilt Ave, Dallas, Tex 
(Pa.; Dual—Va. & W. Va.) 

Roger, C. H., Ener of Sews., Tren 
ton, N. J. 

Rogers. Allan H Supt. of Put 
Wks. 110 Seventh Ave.. Garden 
City, N. ¥. (NLY.) 

Rogers, B. F Sales Engr. 114 
Bogert Rd. River Edge, N J 
(NJ) 


; 
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5 
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Riffe, Norman T., Engr, L. C ale 
Macabee, 750 Las Juntas, Mar 
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Kostenback, Royal E Chem. Engr Ruhmann, Ovid G.. Supt., Sew. Tr 

319 N. Quincy St juckinghan Pit 3205 Roland Ave Belleville 
Communit \ gton, Va. (Fed Il. (Cen. St.) 

BE ew. T Wks Rukavioz, M. K., City Engr., Ka 
i6 W. S K Oxford, Ob p ng. Ont., Can. (Can.) 

Oh Rule, Ker Chem., Westvac« 

Roth, G 7 Ju e D Kidder Ch ne Prods. Co 193 Coligni 
minste Wor ershire Eng New Rochelle, N. Y¥. (W 
ISP) 

Roth, Ra 1A. Of Sew. Tr Rk B., Engr., R. R. No. | 
Pit., Cle ur 0 Oh O Can. (Can.) 

Rott d t B., Jr., Partner & Kum Edward fF Cons. Engr 
Gen. Mer Haas & R . | Sa ass, Wieman & Assux 1021 
174 Branna San N avert St.. Baltimore 2, Md 

Calif. (Calif 

Rottha Hele M Sec.- Trea k er Arch 

Ariz. Sew. & Wat. Wks. Asst Box 58 
N nd | Phoenix, A Mtn.) 
(A Ri Sew. Tr 

Rounds, Garland I D Burlington, 
Fed. Wk h 
N Arlingtor R in Chg 

J Engr Sew I Se State 
Pit : Delaware Ave Da t f ith, 1403 Smith 

Oo Tov Seattle 4, Wash. (Pac 

Rowe, 1 Mayor, ( Ha NW 
K Fe Mont Mont t Samuel, Gen. Mer, Ruscica 

Domes \ Pre N I 41 Industrial St., Leaside, 
Eng Wa Tower ( Can. (Can.) 

New N.Y Asso Ce Ru Kar! K., Tech. Dir., Electrical 
St ( Co., 8001 Franklin Blvd., 

Rowinsk M. Cons. Engr und, Ohio (Obio) 
Rowinski ng. Co Rhinelander Ru ) D., Asst. San. Engr 
W Cen. St S Dept { He alth, 411 Herald 

R. F. MacDow 401 Cheste Russel Axon, Cons. Engrs., 
Twelfth Bidg.. ¢ eland 14. Oh Merchants Lac ede Bidg 408 Olive 
Oh St., Suite 20 St. Louis 2 0 
‘ ree vie he 

(Mo.) 

Roy, Ea ef Chem., I : 

Ru Russell & 
mater Mich. (0 7005 Lindell 

Royer, R Pres, R. S Mo. (Mo.) 
& \ nia Russ J. P., Managing Ed Wat 
& Sew 341 Church St., Toront 

Rubin. I ( 1 State Dept 2, Ont., Can. (Can 
Ma New Russell, Jess L., Engr.-Mgr., Russell 
‘ , . & Axon, Old & Third Natl. Bank 

Ruble, Ea H Pub Health Ens I n City, Tenn. (Corp., Ky 
4 Cit Ha Duluth \ I 

‘ a Rutherford, Norman Ff San. Asst 

Ruby um Chief tur. of Sar Eng., State Dept 
Act I tone ¢ Box 2 I { Health, Harrisburg, Pa. (Pa.) 
= Va. (W. Va Ruthven, Town of, c/o Oliver G 

Ruchhoft ( Prin Cher Lee Sew Supt., Ruthven, Ia 
USPHS, 1014 Broadway, Cincir la) 
) Dua Ryan Alfred J. Cons Engr 

Crocker & Ryan, First Natl. Bank 

Ruck, I Su Sew. T Bidg., Denver, Colo. (Rky. Mtn.) 

Ryan, William A., Cons. Chem., 18 
Ridge Rd., W., Rochester, N 
Rudd, Jam I Foremar Wa A (N_Y.) 
sew. Pit, Lake | pytke Dr. Karel R., Cons. Engr 
6 Bloor St W Toronto, Ont 
Rudga H. T Si Sew I I Can Can 
4 el h 
A K W Ryle Howard R Assoc, Engr 
of ( t.. Orlando Air Base 
Rudg Jot I, Gen. Mer. & V > Tin St Orlando, Fla 
Pre W. Va. Pump & Su ( Fla.) 
oO 
W W Ryckman, Seymour J., Univ. of Me 
Wingate Hall, Orono, Me (New 
Rudolfs, Dr. Willem, Chief, Dey Eng.) 
( Bhig.. New Brunswick, N 
1 (NJ Comm E. Holmes Rd 
I sing lich Mich.) 
iy 
Mary E. (Mrs.), City 
: : Chem Cits Ha Colorado 
E. Franklin, Richm 19, \ rad 
Ve) | Springs, Colo, (Rky. Mtn.) 

k H in. Eng 

Challe Jacks ¢ I Saavedra, Emilio F., 1462 H Ave 
Fla.) Stop 20, Santurce, P. R. (P.R.) 

Kuh, Melvin A 17 Third St., Kiel Sac City, City of, c/o City Clerk 

Wis. (Cen. St.) City Hall, Sac City, Ia. (Ia.) 


Rogers, D. Pa Pria. Chem., State 
Dept. of Healt Harrisburg, Pa 
Rogers, Harold L.. City H 
Ferry St.. Easton, Pa. (Pa.) 
Harvey Dir Div. « 
Wat. | ‘ ate Bd. « 
Health, 3416 Ed i Blvd, M 
Oe neapolis 6. Mir Cen St) a 
Rogers, Jack ( Assoc. Hesit 
2m Engr., City Health De; 116 W 
Rogers, J A. Up ew. I Pit 
see 6 entra Ave M i, Con 
New Eng 
Rogers, M. W., Mu Pub. Ut 
Comm., Charlet On Car 
Can.) 
oes Koge Ka M ‘ Engr 
Hea Dept. Ft. Lauderda 
Fla. (Fla 
D Downers Grove, I 
Rogus, Ca \ uct Eng 
Ave, Ba L. N. ¥. 
Roh Gerard A of Sa 
& San. Lab. Madis W 
§ ( Eng A 
AH pt., Sew. Tr. Pit 
E. Ma hilton, W 
Cen. St 
' is, Frank I A Eng 174 : 
Morgan, Barber Ohi Ohio) 
tot 
W. B, I W. B. Roll 
N \ Fond 
} e Ele ( 4th S 
Roney, L. R Wat. Wk 
Graft N. Dak Dak.) 
Roob, F. H, Mer, City Wat. & 
Light Dept., Colus Wis, (Ce 
Root, D Civ. Eng 
w, | dak w 1 Rd 4 
gion, ‘Lancs, Eng. 
Tank | ( E. M 
Se waukee A M 
Rosenberg, J Pit. | 
6 Taft A H dd, Ld Be 
N.Y. (NY 
Rosengarten, W. | Twp. Eng ap 
E. Lanca Ave, Ardimn 
Ross, Alfred, Su; w. Disp. | 
H n, S. Dak Dak.) 
Ross, T. T., M.D., State Hea 
oa , Officer, State Bd. of Health, St 
fois Health Bidg., Little Rock, Ark 
Ark 
Ross, W \ Supt Wat. & Se 
Depts. City Hall, Ontario, Ca 
W. E.. City Engr 
Ist St wnd, Ind. (Ce 
= 
St ) 
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Saetre, Leif., Asst. Pit. Opr., Bel- | Sanders, Harold P., Asst. Supt. | Schatz, Robert J, San. Engr., State 
grave Sew. Dist. 4 Spruce St Pure Oil Co., 600 41st St. SE. | Dept. of Health, 705 Maryland 


Great Neck, N. ¥. (N-Y.) Charleston, W. Va. (W. Va.) i Ave., York, Pa. (Pa) 


J Safford, M. A., Dist. Mgr. Wallace | Sanders, M. D., Res. Chem., Swift | Schaut, George G., Chief Chem. 
Tiernan Co., Inc 82 State & Co., Res. Lab. Union Stock | 1308 W. Ontario St., Philadelphia, 
St.. Albany, N. Y. (N_Y.) Yards. Chicago 9, Ill (Cen. St.) Pa. (Pa) 


; Safford, Truman H., Cons. Engr., | Sanderson, W. W.. Chem., Div. of | Scheak, H. M., Chem, R. C. Harris 
Chas. T. Main, Inc., 201 Devon Labs., State Dept. of Health, New Filtr. Pit.. 75 Rosedale Hts., To- 
shire St., Boston, Mass. (New Scotland Ave, Albany, N y ronto §, Ont., Can. (Can.) 
Eng.) (New Eng.; Dual—N. Y.) Scheffer, Louis K., Dist. San. Engr. 
Sage, Ho ye D., Commr. of Pub Sandquist, E. S. Asst. Div. Engr., State Dept. of Heaith, 1013 Green 
Wks., 192 S. Main St.. Mechanic- Fed Wks. Agency, 1065 Fillmore St., Harrisburg, Pa. (Pa.) 
ville. N. ¥. (N.Y.) St., Denver 6, Colo. (Fed.) Scheid, Charles R.. Res. & Sales 
Sageman, Norman W., Supt. of Sew Sanitary Dist. of Elg@n, Box 9%? Engr., Pacific Clay Prods. Box 
! Tr., 410 Marble St. Cadillac, | Elgin, Il. (Corp., Cen. St.) 145, Sta. A, Los Angeles 31, Calif 
| Mich. (Mich.) Santilli, Frank, Draftsman, City (Calif.) 
Sager, Major John C., 2515 Colfax Dept. of Pub. Wks. 125 Worth | Scheid, Louis J.. Gen. Supt., Water- 
Ave., S., Minneapolis 5, Minn St, Km. 821, New York 13, N vliet Paper Co., Watervliet, Mich 
(Cen. St.) ¥. (N.Y.) ( Mich.) 
St. George, Sam., Asst. Pit. Opr., | Sargent, Edward C., Supt. of Sts Scheidt, Burton A., Sr. Civ. Engr 
Sew. Tr. Pit., 51 Orchard St., | & Sewers, 2376 Northland Ave San. Dist. of Chicago, 1700 
Fredonia, N. Y. (N.Y.) Lakewood 7, Ohio (Ohio) 9ist Pl, Chicago 20, Il. (Cen 
st. John, Conrad H., Supt., Sew. | Sattes, F. L., Sales Megr., Belle St.) E 
} Tr. Pit., Box 1411, Pensacola, Fla Alkali Co. Belle, W. Va. (W Scheinert, A. G., Sales Engr., Rens 
(Fla Va) selaer Valve Co., 1404 Olive Bldg 
st. Louis Co. Health Dept., Clay Sauer, Victor W., Asst. Civ. Engr Pittsburgh, Pa. (W. Va.) 
ton, Mo. (Mo.) | Dept. of San. & Drain., City Hall, | Schenk, E. E., Cons. Engr., 214 
Louis Pub. Likcery, Olive, Oakiand 12, Calif. (Calif.) Waterloo Bidg., Waterloo, la. (la.) 
& 14th Sts, St. Louis 3. Mo Saunders, Clare B., Town Engr., Box | Schieck, James W., Foreman, Wat 
(Mo.) 763, Cobourg, Ont., Can. (Can.) | Dept., P. O. Box 257, Cheyenne ' 
Sakellariou, Evans N., 1632 N Savage, E. Stuart, Chem. Engr., Pa. | Wyo. (Rky. Mtn.) 
Monitor Ave., Chicago, Ill. (Cen San. Wat. Bd, 831 W. Ogle St Schier, Lester C c., Sew. Tr ; 
St.) Ebensburg, Pa. (Pa) Ph... 206 W Ave.. Mii 
Saks, Irving J., Asst. Civ. Engr., | Savage, Edward, Chem., Guggen waukee 7, Wis. (Cen. St.) 
N City Dept. of Pub. Wks. heim Bros. 120 Broadway, New Schiesswohl, Donald Philip, Asst 
125 Worth St.. Rm. 823, New York, N. Y. (N.Y) Prof. of San. Engr., Univ. of 
York 13, N. ¥. (N. Y.) | Saville, Thorndike, Prof, Hydr. & Kans, 905 Maine St., Lawrence 
Salam, A., Directorate of Pee Health | San. Eng, N. Y. Univ., Box 65, Kans. (Fla.) 
Eng., Gov. of Eastern Pakist.n, | University Hts., New York, N. Y. | Schimmel, Herman, Supt, Sew. & 
P. O. & Dist.-Dacca, Eastern | (N.Y.) | Wat. Tr. Pits, Omro, Wis. (Cen 
Pakistan, India (Can.) Sawyer, Clair N., Prof., Dept. of St.) 
». F., San. Engr, Little | Civ. & San. Eng., Mass. Inst. of | Schindler, Dr. H., Daugherty Re 
Dist., Corps of Engrs., Tech., Cambridge 39, Mass. (New finery, Div, of Sonneborn & Sons 
my, 126 Riverside Dr., | Eng.) | Inc., Petrolia, Pa. (Pa) 
Ark. (Ark) Sawyer, Robert W., Jr., Cons. Engr., | Schindler, Richard R., Instr. Civ 
Salvato, J. A., Jr.. San. Engr., Erie Malcolm Pirnie Engrs., 46 Fern- | Eng., Univ. of Santa Clara, 8102 
Co. Health Dept., 601 City Hall cliff Rd., Scarsdale, N. Y. (New W. Norton Ave., Los Angeles 46 
Buffalo 2, N. Y. (N.Y.) Eng.) | Calif. (Calif.) 
i Salvatorelli, Jos. J., Draftsman, Al- | Sawyer, William, Opr., Sew. Tr. Pit., | Schirk, J. M., Sew. Pit. Opr., 804 
bright & Friel, Inc., 1829 S$. 12th 1244 Virginia Ave, Phoenix, Ariz. | E. Third St., Casper, Wyo. (Rky 
St., Philadelphia 48, Pa (Pa ) (Ariz.) Mtn.) 
Sammis, L. A., Pit. Opr., Pilgrim | Saxton, John B., San. Engr., Mich. | Schlechty, Eugene W., Asst. Supt 
State Hospital, Dept. of Mental Stream Contr. Comm. 7017 | sew. Disp, Pit.. 357 Baxter St 
Hye > North Freda, Dearborn, Mich. (Mich.) | Medina, Ohio (Ohio) 
| Scales, E. P., Civ. Engr., 604 Ster- | Schlenz, Harry E., Vice-Pres., Pa 
J: a bem ling Ct., Nashville, Tenn. (Ga.) | cific Flush Tank Co., 4241 Raveps 
Weirton W. Va OW "Va? a): | Scales, R. M., San. Sew. Engr.,| wood Rd., Chicago 13, IM. (Cen 
Gi Dept. of Pub. 2116 Albans, | St) 
W, “ Houston 5, Tex. (Tex.) | Schlickenrieder, Warren, Grad Stud., 
St (Ses Scanlon, Arthur J., Civ. FEngr., N N. ¥. Univ., Blackrock Ave 
City Dept. of Pub. Wks, 3045 | Bronx, New York 61, N. Y 
} Grand Concourse, New York 58, | (N.Y. 
Bide Moines ia. (la N. Y. (N.Y.) ; hliekelman, R Asst Engr 
Tr. | Scarpelli, Arthur T., Engr., Rial T. | Dept. of Pub. Health, Capitol 
amson hannel, sew Parrish, 945 U. B. Bidg., Dayton, | Bidg., Des Moines 19, Ia. (la) 
176 Midland Ave., Kenmore Oh Ohio) 
N. Y. (N-Y.) | Schlueter, William H., Opr.. Sew 
Che Schach, Joseph L.. Asst. Pit. Opr Tr. Pit. 120 N. Washington St., 
Ala. Poly Civ 143 Eastwood St.. Geneva, Ohio Watertown, Wis (Cen. St.) 
Eng. Dept., Auburn, Ala. (Ala.) | Rich. | Schmighle, Robert D... Hyde. Ener. 
F Sun | Schad, Fred, 24 118t St., ich- Geol. Survey, 508 Hydraulics 
Fitzpatrick, | mond Hill 18, N. Y. (Pa.)  Bldg., City, fa. 
Mass. (N.Y.) Schade, W. F., Cons. Engr., Rollin | Schmidt, Harold E., Civ. Engr. 1311 
Sanchez, Manuel Bey, Dist. Engr., F. MacDowell Png Colonnade A Ave., NW, Cedar Rapids, Ia 
P. R. Aqueduct & Sew. Serv., | Rd. Cleveland, Ohio (Ohio) | (Ta) 
San German, P. R. (P.R.) Schecter, 5. Sus. Schmidt, L. A.. Baer. Chet 
Sanchis, Joseph M., San. Engr.,| arington a. ( tanooga Bank Bldg. Chattanooga, 
Dept. of Wat. & Power, 2745 E Ued Tenn. (Ky.-Tenn.) 
Medlow Ave, Los Angeles 41, | Schaeffer, , Res. Engr., Under 
Calif. (Calif.) wood & McLellan, Flin Flon S« hmidt, Ray Supt Sew Disp 
M toh Cc (C ) Pit., Millstadt, Tl. (Cen. St.) 
Sandall, Neil J., Se Greenwood . 
a Ave. Sew. Dist., 12728 &th Ave., | Schaetale, T. C., Sr. Assoc. Engr., | Schmit, J. M., City Engr., City Hall, 
NW. Seattle 77, Wash. (Pac. | Sew. Tr. Wks., 1200 Berwin St, | Lewiston, Mont. (Mont.) 
NW) | Akron 10, Ohio (Ohio) } Schneider, Ruben, Asst. Brewmaster- 
Sander. Irwin P.. Pub. Health Engr., | Schaller, August R., Dist. Pub. | Chief Chem, General Brewing Co., 
USPHS, 1006-1020 Broadway, | Health Engr., Div. of Health, 2601 Newhall St., San Francisco 


innati 2, Ohio (Fed.) Monett, Mo 


(Mo.) 19, Calif. (Calif.) 
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r., Dept. of Put 
Sandford St., New 
J N.J.) 
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7a neider, Warren A., Waste Disp. | Schwartz, H. L.. Pa. Dist. Rep. | Segel, A., Deputy Commr. of Pub 4 
Engr., Bur. of & Maint. Re Americar We Wk Wks, 2326 Fresno St Fresao 
48. City Ha Angeles 1 Commercial Tru Bidg Philack Calif. (Calif 
ae Calif. (Ca phia 2, Pa. (Pa 1s 
Schneite ate Engr Canton Schwartz I t tural De Wks 26 
Zurich, 1 rasse 50 signer, Dept Wks, 3 Brunswick 
Zurich, Sw “ I Third Sst, | klyn 18, N. Y Seidel. Hart 
hneller, M. P., Aurora Pump N.Y.) Engrs., 5 
Au | Ce t hwemler Frank ] Commr 60% neapolis 
ale Dow Auditor Bidg . Cleveland, Ob Seidel R 
Chem. ( 634 S. Spring St (Oh Floyd G. 
[oe Angeles 14, Calif. <Calif.) "| Schwemler, Prank Chem., East-| Homer St, 
hoel, Leon L., Engr., Leon Schoe erly Sew. t., 33 Gler Seifert, Wi 
Ewer & Ass pencer, la. (la airn, Shaker Ht Ohio (Obi Buck, Seif iS 
hwob, Carl r San. Engr ew Ave 
en, Danie A } Sew 
Pit. 461 Southside Ave... Free USPHS, 4409 Elm St., Chevy 
N. Y¥. (NY | Chase, Md. (Fed Seitel, G. ¢ 
A. Pit. Opr., | er, A., Chen 8 Victoria St City Hal 
Dict Maple A Ripley, | London, S.W Er ISE Seltzer, J. M ; 
Ae N. ¥ } Alexander, Disp. Pit. Op nery, Elkir 
L. A. Dreyfus & 1 Park Ave 
Engr., Wat. | senf, Harold } 
Oh coralick, Henry W., San. Er St. Mt. 
Fis ay 1). II. Sales Rep, | State Dept. of Health Marke Va | 
Alkali Wks., 1 46 W. 2ist |  St., Poughkeepsie, N. Y. (N-¥ enseman, W 
New York il, N. ¥ | Scott, Clarence D pt Brook bustion 
P.. City Engr. Belling | lawn, N. J. (NJ 5t., Los 
Wast Pac. N.W | tt, Fred. Supt, Wat Wk L. 
She Edgar ( City Ener. Cit Bd, Ala \la Cons. Eng 
oe : Ha anta Clara, Calif. (Calif.) | Scott, G. R in. Eng Black & | Setter, Lie =a 
+ W Eng Wa Veatch, Cor Eng 4796 Broad Ave., Cir 
i 1328 way, Kansas City, M M | Settle : 
Oklahoma City, Okla. | tt, J. Russe fown Eng Port 
tk la | Colborne. Ont Can. (Car Charleston 
W. R., Dist. San Engr., | Scott, L. H., Engr., Infileo, In Va 
ite Dept Healt! Dr. 1221 Bryn Mawr, On o, | ettle, Joseph 
Burke Diefendorf 4 Roget | ( Fla.) | Settle 
Bidg., G Falls, N. ¥. (N.¥-) | scott, Ralph, Engr ste of Middle Rd., Charleston, W. Va 
we, Erwin W., ¢ Engr, N. | Health, ¢ Eugenia Ave., Mad (W. Va) 
City Dept. Wat. Supply, Gas | son W St | Settle, Lester L.A an. Engr., 
& Elec., | $6, Katonah, N.Y. scott, Roger J Jackson Blvd., | ptate 
N.Y) | Chicago 24, I Cen. St 
hriner, P. J., City Engr, 382 5. | t, Rossiter S., Dist. Mgr., Dresser | Okla.) 
Lincoln, Kaukakee, Ill, (Cen. St Ind., Inc., Bldg., 122 E. | Settles, Willia 
Arthur W., Chem.. Sew. | 42nd St.. New York 17, N. | t., White 
rr. Augusta A Elg N.Y | Setzer, J. W 
tt, Waldo L., Cons. Scot Dept 
G. W es My Eng. Watertown, S. | Severence, I 
pee Co, of Can., Ltd Bay | Dak. (S. Dak } ton, Was E 
t.. Toronto, Ont., Can. (Ca | Scott, Walter M., San. Engr., West: | Sewaze Works 
Charles St., Coatesville Madison Rd., Scarsdale, N. hire, Eng 
Pa, (Pa) N.Y) Sewell, H. A., Sr. i Pub 
Ma H fee ott. Warren J.. Dir.. B { Sar Wks. Dept., U. S. Naval Training 
oe S Box 1049, Klamath Fa Eng ute Dept. of I Healt Sta, Newport, /—c. N.W.) : 
Or NW 34 Garfield Rd, W. Hartford, | Seybold, W. 
Ted } Ener.. Pee Conn. (New Eng { Flow 
Div 8 America R., Opr.. Sew. Tr. Pit vestment B 
Bank Bldg., Portland, Ore. (Pa 138 Forest Ave. Pearl River, N.| (W- Va-) 
NW Y. (N.Y | Seydel, Het 
: Eng., { Mir Km. | And Wat & Sew | city 
§ Handy St Pit H Rock St Kansa : 
Now | N. J | Shahane D. 
Pub, Whs., Div. of A Pa. (Pa Ca 
Calif earls, Gh Supt.. Sew. Tr. Pit Shales, J. S c 
Pine Gr A Rochester, N. | nadian Fa 
\\ Engr., Che \ N.Y Ltd 137 
¥ W. 42nd St Bide. Shank, John J 
Sears, Walton H., Cons. Engr., 1¢ Pa) 
City Hall, Waukesha, Wis. (Ce Plessani Arling Shannon, R. ( 
Pit Row Gre M M t Berkeley 
\ e, N. Y ( La. | I Pit, 159-4 
Ruston, La. (1 hurst, L. J 
Cha F., Supt egal, Har L. | Shard, R. H 
Tr. Pit., 413 N. Main St., M Heller & I 82 W. 1 Wks., Millbrook | South 
NY N\ St.. New York N. ¥ NY ampton, Eng. (ISP) 
if 
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Sharp, G. W., Sec.-Treas., Carroll- 
Sharp Const., Ltd. 43 Scott St., 
Toronto, Ont., Can. (Can.) 

Sharpe, K. H., 570 Runnymede Rd., 
Toronto, Ont., Can. (Can.) 

Sharpe, RK. H., 65 Bath St., Glas 
gow, C. 2, Scotland (ISP) 

Sharpe, W. K., Dir., Div. of San 
Eng.. Dept. of Health & Welfare, 


Charlottetown P I Can 
(Can.) 

Shauck, C. FE Chief Chem, Pure 
Oi o, Box 951, Newark, Ohio 
(Oh 

Shau Clarence Supt., Sew. Tr. | 


Springs, S. Dak. (S 


ms. Engr Met 
1300 Statler Bidg., | 
(New Eng.) 

R., San. Eng. Dir., 


Volunteer Bidg., At 
( Fed.) 
Opr., Firland Sani 
torium, 12051 Hiram Pl, Seattle 


Shaw. Paul A.. Chief Chem., Ter- | 
minal Island Sea Foods, Ltd., 241 | 
Fish Harber Wharf Terminal | 
Island, Calif. (Calif) 

Shaw, Robert G., Supt., Pub. Wks., 
Keene, N. H. (New Eng.) 

Shaw, Walter F., Sr. Chem., Sew 
Tr. Pit., 14101 Lake Shore Blvd., | 
Cleveland, Oh (Ohio) | 

Shay, John R., Pub. Health Engr., | 
$44 Fifth Ave., Council Bluffs, Ia } 

| 
| 


Shea, Walter J., San. Engr., State 
Dept. of Health, 327 State Office 
Bidg Providence, RK 1 (New | 


Sheaffer. G. Edgar, Chief Opr., Holt 
wood Steam Ma Pa Wat : 
Power (< Holtwood, Pa Pa.) 

Shearer, A. B., Supt., Sew. Tr. Pit., 
11 Library Pl, San Anselmo 
Calif Calif.) | 

Shearer, David H., Dist. Mar., Ind 

2 | 
| 


Div Nat Gypsum Co., 10 
Sixth St.. W Radford, Va. (Va.) 
Sheehy James Patrick, USPHS 


1014 Broadway, Cincinnati, Ohio 


en, Robert T., Cor Engr. 1300 
Philadelphia 18, 


Sheets, W. D., San. Engr, Burgess 
& Niple, $7 Orchard Dr., Worth- 
ington, Ohio (Ohio) 

Shenton, E 126 Brownheacd Rd., | 
Burnley, Lanes., Eng. (ISP) 

ephard, W. F., San. Engr., Bur. | 

of Eng., State Dept. of Health, | 

Lansing 4, Mich. (Mich.) 


Shepperd, Frederick, Ed “Mun 
San 24 W. 40th St.. New| 
York, N. ¥. Dual—New 
Eng.) | 

Shera, Brian L., Serv. Engr., Pa 


Salt Mfg. Co Tacoma, Wash 

Sherard, Ray L., Supt., Wat. Dept., 
Box 257, Cheyenne, Wyo. (Rky 
Mtn 

Sheridan Vincent J., Vice-Pres., 
Sheridan Equip. Co., Ltd 33 
Laird Dr Leaside, Ont., Can. 
(Can.) 


Sherrill, Miles O., Act. Chief Engr., | 
Maurice L. Miller, Cons. Engr., | 
400-5 Dowell Bldg., Louisville, | 
Ky. (Ky.-Tenn.) 


Sherman, Harold, Civ. Engr., Nassau 
Co, Dept. Pub. Wks., 50 Vincent 
Pl., Lynbrook, N. Y. (N.Y.) 

Sherman, Leslie K., Sr. San. Engr., 
State Dept. of Health, 87 Welles 
Dr., Newington, Conn. (New Eng.) 

Sherman, Richard W., Dir, San 
Div., 3rd Naval Dist., Pub. Wks 
50 Church Rm. 669 
New York 7, N. Y. (N_Y.) 

Sherratt, Gayle F., Dist. Mgr., Chain 
Belt Co., 614 Grant Bldg., Pitts 
burgh 19, Pa. (Pa.) 

Shertzer, J. H.. City Engr., Lan 
caster, Pa. ( Pa.) 

Sherwood, Nial, Cons Engr, ! 
Chestnut St., Liberty N \ 
(N.Y.) 

Sherwood, Wm. C., Hersey Mig. Co., 
Corner of E and Second Sts, 5 
Boston 27, Mass. (Assoc.) 

Shewbridge, W H Asst Ener 
Bur. of San. Eng., State Dept. of 
Health, Richmond, Va. (Va.) 

Shields, James L., Civ. Engr., Tex 
tile Machine P. 0. Box 
1382, Reading, Pa. (Pa.) 

Shiffer, Russell R., Supt Pub 
Wks 313 Wallace St., Strouds 
burg, Pa. (Pa.) 

Shikles, J. W. & Co., Cons. Engr 
505 Reliance Bldg, Kanses City 
Mo. (Mo.) 

Shilling, LaVern G., Opr., Sew. Tr 
Pit., Apt. 4, Naval Amrounition 
& Net Depot, Seal Beach, Calif 
(Calif.) 

Shillinger, William D., San Engr 
State Bd of Health, Northwestern 

205 Harrison St., La 
Porte, Ind. (Cen. St.) 

Shinton, R. H., Civ. & Mining 
Engr., 106 W. Bertsch Lans 
ford, Pa. (Pa.) 

Shirck, Elmer D., Pub. Healch Engr., 
USPHS, Rm. 4128, Fed. Se 

Washington 25, D. ¢ 


Shivers, Clifford H., The Ballinger 
Co., 121 N. Broad St., Philadel 
phia, Pa. (Pa.) 

Shoaf, J. A.. Supt., Sew. Tr. Pit 
2nd & Washington Sts., Nobles 
ville, Ind. (Cen, St.) 

Shockley, A., Cons. Engr, Shock 
ley dy Co., 203 Reliance Bidg 
Kansas City, Mo. (Mo.) 

Shoebotham, T. B., Cons. Engr 
Benham Eng. Co 3612 NW 
27th St., Oklahoma City 7, Okla 
(Okla.) 

Shoemaker, Calvin, Mayor, Bad Axe 
Mich. (Mich.) 

Shoemaker, R. H., Asst. Sec.-Treas., 
Kolene Corp.,, 3105 E. Grand 
Bivd., Detroit 2, Mich. ( Mich.) 

Shook, C. E., Engr., Wiedman & 
Singleton, 1380 Blvd, N.E Al 
lanta, Ga. (Ga.) 

Shook, H. E., Salesman, Dow Chem 
Co., 10th Floor, 310 Sansome St., 
San Francisco 4, Calif. (Calif.) 

Shook, R. H Asst. Sales Mar., 
Natl. Sew. Pipe Co., 320 Bay St 
Toronto, Ont., Can (C an.) 

Showalter, Charles M., 
Laurelton, Pa. (Pa.) 


Showell, E. B.. Wat. & Waste Cons., 
E. I. du Pont de Nemours & Co., 


Inc., Wilmington, Del. (Va.) 
Sbroyer, Edward, Chem., Filter Pit 
& Opr., Sew. Pit., Fairmont Wat 
Dept., City , Fairmont, W 
Va 


= 
tchener, Ont., Can. (Can.) 


cae Engr., City Hall, 
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Steward, | 


Sibley, City of, c/o City Clerk, 

Sibley, la. (la.) 
ae. Francis J., Supt., Wat.-Filtr., 

$ Elizabeth, Marine City, 
Mie h. (Mich) 

Sickler, Archie H., Pit. Opr., Sew 
Tr. Pit., 52 Dellwood Rd, Ex 
gertsville, N. (N.Y) 

kk D. Civ. Engr., Albright 

Friel, Inc 8420 Ardleigh St 
Philadel phia i8 Pa. 

Siebert, Christian L Cons. San 

Engr., 222 Willow Ave Camp 


Siebert, Christian Asst 
Chem State Dept of 
Health, Bur. of Eng., Harrisburg 
Pa. (Pa.) 


Sievers, Fred W Supt., Sew. Tr 
Pit 302 Washington, Hudson, 
Mich. (Mich.) 

Sigworth, E. Chem. & Tech., 


Ind. Chem. sales Div., 927 Com 
monwealth Apt. 3, Teaneck 
N. J. N.Y.) 

Silberbauer Walter kK Inspr., 


Campbell San. Dist Box 614 
Campbell, Calif, (Calif) 

Silloox Edward 1 Chem Pa 
Dept. of Health Lab, Temporary 
Bidg. No. 1, Harrisburg, Pa. (Pa.) 

Simmonds, I. G., Asst. Chem. Engr 
Ont. Dept. of Health, 807 Rich 
mond St W.. Toronto 3, Ont 
Can, (Can.) 

Simmons, Paul D., Chem., Weirtor 
Steel Co, Weirton, W. Va. (W 
Va.) 
mon, Samuel § Mech. Engr 
City Dept. of Pub Wks, 125 
Worth St.. Km. 816, New York 
mon Sheldon A., Supt.. Sew, Tr 
Wks., Lancaster, Pa. (Pa) 

Simonton, Lewis R.. Supt. of Filtr 
Grifin Wat. Whs Griffin, Ga 
(Ga.) 

Simpson, J. W., Rep., Mueller Co., 
512 W. Cerro Gordo St., Decatur, 
(CAssec.) 

Simpson John N., Engr., G. G 
Reid, 264 Avenue Kd., Toronto 
Ont., Can. (Can.) 

Simpson, Rolland W San. Engr., 
Gilbert Assoc Inc 412 Wash 
ngton St Reading, Pa. (Pa; 
Dual—N.Y. & Va.) 

Simpson, William P., Civ. Engr., 
Gannett Fleming Corddry & Car 
venter, 600 N. 2nd St., Harris 
Pa. (Pa.) 

Sims, Mearlin L., Asst. Pit. Supt., 
Ohio-Apex, Inc., Nitro, y. Va 
(W. Va.) 

Sindt, W. H., Engr Fed Wks 
Agency, 2020 Pembroke St., Ft 
Worth, Tex. (Fed.) 

Singer, Osear C., Dist. Engr., State 
Dept. of Health, 902 Adams St., 
Toledo 2, Ohio (Ohio) 

Sisler, H. H., Cons. Engr., 221 First 
St.. Kirkland, Wash, (Pac. N.W.) 

itler, W. S., San. Engr., USPHS, 
6005 N. 18th St., Arlington, Va 
(Fed.) 

Sitton, T ( 

Roe 

Siverts, A.. San. Engr., 
Pac. Div., S. Eng. Corps, Oak- 


land Base, Oakland, Calif 
(Calif.) 


pr., Sew. Disp. Pit., 
1, (Cen. St.) 


Sivyer, William, Branch Mer., Chain 
Belt Co., 5375 Lancaster Ave., 
Philadelphia 31, Pa. (Pa.) 

Skelly, W. H., Mayor, Town of 
Preston, Preston, Ont., Can. (Can.) 


i 
é 
Dak.) 
Shaw, Arthur I 
Boston 16 
Shaw 
4 
Shaw, M Sew. Tr. Pit., 
M St 
| 
| 4 
: 
pasa 
‘ 
: 
She att 
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# 
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Oor 


time 
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Calif 


Back R 
24, Md 


Health 
Health 
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Jackson 


Wat. & 
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1610 ; Smith, 


43 


ville 


Smith, Harold 
Pit., S?< 


Smith, 
Univ 
Minn 


ymith 


+} W 


Gunter 


Hare 
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ld 


entre 


St 


poh 


-on-Tr 


Opr., Sew. Tr 
Beach Rd 
N. ¥. (N.Y. 


Supt 


ng Rock 


Sew. Tr 
Alma, Mich 


ief Engr » 
Glassport, Pa 


Bd. of Health, 
Minneapolis 14 


Capt., M.S.C., 
19 Wakefield 
La. (N.Y.) 
I San Engr., 
Health Dept Co 
lemens, Mich. (Mich.) 
Mer., City 
ruz, Calif. (Calif.) 
Sew. Tr. Pit., 
Baltimore 14, 


rleans 


City 


Opr 


Rd 


Valley 
le Ave., 


Sew 
Glen 


2083 


Minn 


Engr 
Paul § 
Ist 


Lt., 1763 N 


A., 
, Wauwatosa 13, Wis. (Cen 


Cons. Engr., 545 
} Lansing, Mich 


Mfgr.’s 
$60 
(Ohio) 


quip. Ce 
is, Ohio 

Health Engr., 
jroadway, Cincin 


Bd. of Pub 
S. Haven, Mich 


Kingsfield Oval, 
ent, Staffs., 


Bar 
Eng 


Berrygrove 
Watford 


(ISP) 


southern 

W. Trade 
| 

Magr., 
In 


Detroit 


Wal 
415 
Mich 


H., 
Pac 


ons 
N.W.) 
of Sews 


Barnesville 


Engr 


Engr 
Capitol 
Mt.) 


an 


State 


State 
Bidg 
(Cen 
68 Bursland, Letch 
Eng. (ISP) 


Pit., | 


AND INDUSTRIAL WASTES 


} 


March, 1950 


Smithson, Thomas, Cons. & Design 
Engr, U. Ernest Nelson, Cons. 
Engr., Rte Box 564, Beaver- 
ton, Ore N.W.) 
John P Engr 
of Health, 3400 N 

City Okla 

Soapp, Russ G., Phys 
USPHS, 1014 Broadway 
nati, Ohio ( Fed.) 

Snavely, ( A.. Res. Engr 

50S King Ave., 


“mouse 
Dept 
Ok! 


State 
astern, 
Okla.) 

Aide, 
Cincin 


Sci 


Batelle 
lumbus 
Sew. Supt Media 

LeVern, City 

15 McKenzie 

M (Mich.) 

Snell, Major J. R., « 
Snell, 364 Lebanon St 
Mass. (New Eng.) 

Snook, W. F 
Rainham Rd., 
Eng. (ISP) 

Snow Donald L., San Engr., 
USPHS, 3950 Langley Ct., N.W 
Washington 16, D, C 
Dual—Fed. ) 


Snow, Ernest 


Chem 
Adrian 


Mrs. J. R 
Melrose, 


A., Bretons 
Rainham, 


Farm, 
Essex, 


(Cen. St.; 


A., Chem., Univ 
of Mass., Fernald Hall, Ambherst, 
Mass. (New Eng.) 

Snow, William Brewster, Assoc. Prof., 
Civ. Eng., College of Eng., Duke 
Univ., Durham, N. C. (N.C.) 

Snow, Willis J., State Wat. Comm., 
16 Friendship St.. New London 
Conn. (New Eng.) 

Burt, Jr., Sales 
» & Tiernan Co., Inc.., 
W. Caldwell, 


Snyder, John A., Jr., Opr., Sew. 
Disp. Pit.. 3350 Nevada Ave., 
Fresno 2, Calif. (Calif.) 

Snyder, M. K., Civ. Engr., Sequim, 
Wash. (Pac. N.W.) 

Snyder, N. S., Sales Engr., 
Belt Co., 688 Ellicott 
Buffalo 3, N. Y. (N.Y 

Snyder, R. F., Supt., Sew 
1717 Milton Ave., 
lon, Ohio (Ohio) 

Snyder, Raymond H., Engr., 
W. Ninth St., Erie, Pa. (P 

Soden, William W., 
of Ind. Wastes, 1608 Walnut St., 
Philadelphia 3, Pa. (Pa.) 

Arvo A Cons. Engr., 
Bon, 508 Amherst Rd, 
S. Hadley, Mass. (New Eng.) 

Solvay Sales Div Allied Chem. & 
Dye Corp., Tech. Serv., Att. Nor 

C. Weil, Syracuse 1, N. Y. 
N.Y.) 
Supt., 


ot.) 


Snyder, 


Link 
5a. Bidg., 
) 


Tr 
N.E., 


Wks., 
Massil- 


1809 


Engr. in Chg. 


Solander, 


Tighe & 


Sew. Tr. Pit., 
219 } Stevens Point, 
Wis 

Sommer! Everett L 
Tr. Pit., 133 Kohler 
wanda, N. Y. (N.Y.) 

Sorbel, J. L., Dist. San. Engr., State 
Bd. of Health, Pennington Co 
Health Unit, Rapid City, S. Dak 

S. Dak.) 

Soreff, J., Civ 
Dept. of Pub 
St., New York 

Sorenson, J. S., 
Dak. (N 

Sorrels, Joe, 
tion, Tex. (Tex.) 

Setter, Ralph R., Chief Opr. Engr., 
Richmond Sunset Sew. Tr. Pit., 
4545 Lincoln Way, San Francisco 
22, Calif. (Calif.) 


(Cen 


Sew 
Tona- 


Opr., 


St., 


Engr., N. Y. Cit 
Wks., 125 Wort 

Mayor, Grenora, N 

Dak.) 


Box 5657, College Sta- 


Idlewood 
Sew. 7 I Center 
esk I Supt.. Sew Tr | Smith, Harry D.. Supt, Wat. Dept 
Pit., Ma la. (1 City Bldg., Olean, N. Y. (NY) 
eath Aul Box N Smith, Harvey J. City Engr., City | 
Niant New Eng Hall, Moscow, Ida Pac. 
bes 
H Long Rky Western Dow Chem. 
ae Mt th F 10 Sansome St.. San fi 
Ga Rover & Francis Calif Calit 
\ Wath Rich mith, J. Ipr., Sew Pit | 
j Va Dua 15031 Vine § Harvey, Ill. (Cen 
am Adelbert I stionar mith, John, Chairman, Pub. Wks 
| Eng N. ¥. City De of Put & Properties Comm 18 Lowell 
wi 4th St Ar Ave St. Catharines, Ont., Car 
erne y N.Y.) (Can.) 
a lough, John, Oy ew. Tr, Pit., | Smith, John P., Ch fF 
Highland Ave Wellsville, | perweld Steel Co 
N. ¥. (NY | 
ae Slusser, Paul L.. Asst. Att., Sew L. H., State a 
Ir. Pit N. Main St., Day Campus 
Smai ard Sales Enar., Mar ats 
Drave 4810 Prospect Ave mm. Arm 
Cleveland. Ohio (Ohic | Apt. A, N 
Smallhor D. Pub Smith, Ma 
Eng ate Dept. of Macomb 
Austin, Tex. (Tex.) | Bldg, Mt 
RK Dist. § | Smith, Neal 
Mathieson Chem. Corp Hall, Senta 
ville, Fla. (Fla | Smith, Paul I 
iberg, C. W., P. O Box 1382 404 Trame 
Atlanta 1, Ga. (Ga.) @ | Md. (Md.-De 
me H. L., Design Engr., L. A. | Smith, R. C., Passa 
ew 140 Amherst Comm., 463 Belle 
I Angeles 25, Calif Ridge, N. J. (NJ 
mith, A. Cons. Engr., A. H Wellesley | 
h & Ashland Ave., (Cen. St 
Toledo 10, Oh Ohio) | Smith. R 
th, Bernard F., Boro, Engr. | 7th St 
Waynesboro, Pa. (Pa.) St.) 
mits, C. A., Cons. Engr. 1636 | Smith, Robt. |. 
(Calil.) 
Smit sell 
Smith, Co. Engr., | Ru: Sn H at 
Court Howse Kingston, Ont Avion Col 
Smith. Russe | 
mith, K., Chief Chem., Ind USPHS, 1014 
ccs l Ray Corp Covington Va nati. Ohio (Fed 
(1 
why Smith, S. H.. Supt 
th David B Dept. of Civ. | Wks. City Bldg 
Ene ( ge f Eng Univ. of (Mich.) 
Fla.. Gainesville, Fla. (Fla.) | Smith. W 63 
E., Gen. Supt ‘ord, ‘sick 
Sew, City Bide, 219 | 
oe Lima, ( Ohio) | Smith, W. Anthony, 2 
Ste. Marie, Ont., Can Hertfordshire, Eng. 
Edward J Supt Sew. Tr Fayetteville, Ark 
Pit West Ave., Niagara (Ark.) 
Falls, N. (N.Y) Smith, W. H Tre 
I t K Asst. Civ. Enar., | Ele Serv. ( 71 : 
Ea Kodak Co. 119 Chad St., Charlotte 1, N 
N. Y. | smith, Walter E., D 
axe & Tiernan ( 
F. G., Req American Brass Brainard St 
| ( Wa Conn. (Assoc.) Mich.) 
L., Wks. Supt., 14 Thomas | Smith, Wendell 
; Me t Ont., Can. (Can Preston, Idaho 
Pak: nith, Frank J., Turbine Equip mith, Willard W., Sur 
West St, New York ¢ Kennard Ave, 
N.Y N.Y Ot oO 
Smit H. ¢ 1330 20th St., Santa | Smith, William H 
Monica, Calif. (Calif) Health Dept 
H. S. San. Engr, Stanley Springfield, I 
Eng. ( Central State Bank Smithard, K. S 
Bidg., Muscatine, Ia la ) i worth, Herts., 
4 
nt 
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a Soule, Ralph M., State Dept. of | Sponagle, Charles E., San. Engr. | Stauff, Paul V. City Chem., Park vee 
ie Pub. Health, SILA State House, USPHS, Environmental Health Hotel, Eveleth, Minn. (Cen. St.) at 
Boston 35, Mass. (New Eng.) Center, 1014 Broadway, Cincin- | Staunton Jack L.. San. Engr. M 

Sours, W. B., Engr., Sours Engrs., nati 2, Ohio (Cea. St.) | W. Lieberman, Cons, 28 E. 7ird 

Courthouse Bidg.. Hampton, Vs Spotts, Walter E.. Engr. & Surv. | St.. New York 21, N. (NLY.) 

(Va.) | $25 Elm St., Reading, Pa. (Pa.) | Staven, Julian, Cons. Engr., Box 
‘outham, F. J., Supt., Sew. Wks. | Sprague, J. T.. City Engr., Miami, 508, Rapid City, S. Dak. (S 
Randal! Rd., Leatherhead, Surrey, Okla. (Okla) Dak.) 
Eng. (ISP Sprague, Roland, San Engr., State | Staynes, E. H.. Opr., Sew. Whs od i 
peas Spacey, T., Supt. Sew. Wks., Har- Dept. of Health, 660 Rutherford | Mitchell Laithes, Dewsbury up 

penden, Hertfordshire, Eng. (ISP) Ave., Trenton 8, N. J. (N J.) Yorks, Eng. (ISP) 

Spaeder, Harold J., Sales The | Spurgeon, Ralph, Opr., Sew. Tr Stead, Frank, Chief, Div. of Envi 
ies Dorr Co., Rm. $10, 800 Peachtree Pit., 124 Cavin St., Ligonier, Ind ronmental San., State Dept. of ue oe 
les St.. N.E., Atlanta 3, Ga. (Ga.) | (Cen. St.) Pub. Health, Rm. 646 Phelan tel 

bless Spahr, Leland L., Parker & Hill, | Squier, Edward E., Mgr, J. Heller Bidg., 760 Market St, San Fran tae 

2021 Smith Tower Bldg, Seattle | & Sons, ACF Valve Dept. 25 cisco, Calif. (Caiif.) 

4, Wash (Pac. N.W.) | Green Ave, Madison, N. J. (NJ.) | Steadman, G. A.. 227 E. Sheridan 
eu Sparks, W. H., City Engr. City | Squire, L. E., Asst. Tech. Dir Rd., Lansing, Mich, (Mich.) a 
Hall Kamloops, B. Can | Standard Ultramarine Co., Hunt Stealey, H. E.. City Engr City 
cue ; (Can ington, W. Va. (W. Va.) Bidg., Clarksburg, W. Va. (W <: 
lb } Sparks, William A., Asst. Pit. Opr., | Stache, Paul, Pht. Opr., Kings Park Va) 3 ba 

Sew. Tr. 222 Hoffman $t., | State Hospital, Box 339, Kings | Stearns, K. P., Adv. & Pro 
Newark, N. Y. (N.Y.) Park, L. I., N. (N.Y.) | motion, Koppers Co. Inc., Tar is 

iat Sparr, A. E., Sta. Engr., Bower Staffelli, Louis, Mayor, Middlesex, —_ ae » Pittsburgh 19, Pa. Way 
Bay Tr. Wks., Berrian Bivd N. Jj. (N.J.) ‘ 

Steinway, Astoria, L. N. Statbird, James A., Dist. Sam. Engr., | Henry B., Henry B. Steeg & 
(N.Y) State Dept. of Health, Paul Smith Cons, Engrs, 2351 N 

Sparrow, G. T., Rte. 1, Box $86, Bidg., Saranac Lake, N. Y. (N.Y.) St., Indianapolis, Ind 

a Mercer Island, Wash. (Pac. N.W.) | Staley, H. H., Partner, Staley & (Cen. St ) a : 3 bs 
Spaulding, Robert A.. 1618 Rush St., | Maier, Cons. Engrs., 3226 Milbern, | "s Vice-Pres 

Lafayette, Ind. (Cen. St.) Houston 4, Tex. (Kans.) | dailey & 314 42nd Ave., N.. 

1G M. C. | Stalker, W. D., Mgr. Pub. Util. | Nashville, Tenn. (Ky.-Tenn.) 

Nottingham Co 123 N. Cloverly, Comrm., Simcoe, Ont., Can. (Can) | 

Temple City, Calif. (Calif.) Stanbridge, H. H., Opr., Sew. Wks., Dept 4100 S Ashland Ave.. Chi. 

£ Specht, J. E., Supt. of Util., Orr- ws Rd., Epsom, Surrey, Eng cago 9, Ill. (Cen. St.) ¥ ey! 

ville, Ohio (Ohio) | Steffensen. S. W Project Engr 
4 Stanbridge, J., Supt., Sew. Whs., | - 

: Speiden, H. W., Prof. Dept. of | - i City Dept. of Pub. Wks. 125 Le 

"Ce. W Ve. Breywick Rd., Maidenhead, Berks. | Worth St.. Rm. 821, New York, J 

gantown, W. Va. (W. Va.) | oN. 
Spence, Howard W., San Engr. Stevens, Supvr. of Design & Const., 

USPHS, Wat. Poll. Contr. Div., Midland Bidg.. Cleveland 15, Ohio 7 nk ve., St. Paw 
| Washington 25, D. C. (Fed.) (Coro.. Ohio) 
Spence, J._E., Pres., Warsop Power | Stanfield, H. O. Wat. Supt., Box 1420 Ww Main St 
Tools, Inc, 347 N. 12th St., | 332, Matador, "Tex. (Tex.) Mich. (Mich.) 
1 Philadelphia 7, Pa. (Assoc.) | Stankard, Martin F., Chem., Her- | Steiger, Geo. W., G. W. Steiger Co.. vi i 
; Spencer, C. ( Asst. Prof. of San cules Powder Co, Mansfield, Mass , 4? ; ods 
} 11 W. 42nd St., Rm. 378, New 
rages Sci Columbia Univ., 600 ¥ (New Eng.) | York 18. N. Y. (NY) a 
168th St., New York, | Stankewich, Michael J., Chief, Erie | dC. D 

(N.Y.) Co. Health Dept., & of Wat. & | 3 Oy 
Spencer, City of, c/o M. M. Moul Sew. Contr. Eng. 74 Valhalla, N. Y. (N.Y.)" 

ton, Box 470, Spencer, Ia. (Ia.) , 3 Steindori, R. T., Sales Mgr., Con 
Spennato, S. J., Clerk-Treas., Box veyor & Process Equip. 
95, Hearst, Ont., Can. (Can.) P | Chain Belt Co., 1600 W. Bruce 

: Sperling, Elmer J., 1333 McCutcheon, (Ie) ; St., Milwaukee 4, Wis. (Cen. St.) 

[3 Richmond Hts. 17, Mo. (Fla.) > | Steiner, Joseph, Cit Engr., City 4] 

Stanley, Don R., Prov. San. Enar., : 

Sperry, Joha R., San. Rage, Welker | Dest, of Pub’ Heath, Ramenten,| "el, Chicago, Ind. (Cen. St 

Process Equip., Inc., Aurora, Il Alberta, Can. (Can.) | Steiner, S. K., Sales Engr., Chicago 

(Cen. St.) Stanley, William E., Prof., Dept. | Ave. New 
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_ Philadelphia, Pa. (P dle McC wet 
P Geo. B., Chem., Dept Pub Wks "hein + Dept Jr., Partner, W. 1 
Welfare. Cambridee S p (N.Y) son, N. Y Van N Son, 16941 Saticoy 
‘ spital, Cambridge, Ohio e Wardwell. T. M Nuys, Calif. (Calif.) y 
aa Ave Col ence Co.. 1826 W. Ist Waring. F. H en. St.) Walters an. Authority, 200 At 
arles I Pre dg., Col ate Depts W 
Eng.. Corne rof. of Sar umbus 15, Ohic eachter, Hi 
mont Univ, 201 Fair W amer, E. L., Mer Lansdale, "110 Rep., Borough of 
Ithaca, N. Y. Co., Box Harrison Pipe | Lansdale, > Courtland St 
TL Inc., 33 Hoyt Pl Warner, Edward J., Comm Pub. Ut 
Dual—hio) Cen. St.; a 50 W. King Tr (Can.) rolia, Ont., Can 
Wits a.) or Pa Webb. Clark 
Trans te P he Mer., N. Y. Dist Warner, R. B N Mates ¢ I Mer., Pacific 
ville Sales Dept Johns City’ Hall Mes , Wat. Dept Hill St Pipe Co., 437 § 
Tarrytown, NY) n Ave., Ridge, Ark (Ariz.) Angeles, Calif 
Walker, W. P Warren, Edgar G., S Webber, H. A., City 
Dept. of Heal | Salt Mig. Co., side, (Pao NWS” 
2g cahua, ( h, S09 S. Caran Cleveland 21, ¢ 7 Oakland Dr Webt NW.) { : 
Wall orpus Christi, ‘Tex. (Tex.) | Warren, G 21, Ohio (Ohio) y H., Brown Eng. Co., 15 
ker, William arre j Alcorn Ave., Toro 
Environme W.,. Chern., USPHS. Pit Corer Sew. Tr (Can.) ¢., Toronto $, Ont., Can 
1014 Broadway th Center, Lyons N. ¥ y.) Church St., Weber, Fred W ; 
Ohio (Fee incinnati 2, | Warric ‘gle Co Pres, P 
Walki Stat k, I F., Chief San. F dale 34 ° San Fernando Res 
ikinshaw, W. M.. 8 Bd. of Health ner., jale, Calif. (Calif.) Glen 
Bivd., Toronto, ¢ 6 Glenvale | tate Office Bidg Rm. 458, | Weber, Rol 
ue Wal onto, Ont., Can. (Cen) | (Cen. St.) i. We | Mabie 
Pres. Wallace | “atwick, Co. of, At Dixie Wks., Inc 
2930 St. Johns Co. Mer gu: J D Morris. | (Ohio) nal Bldg. Cincinnati 
Waller ville, Fla. (Fla.) Village, Va. (Corp t., Hilton | Webster, Ced 
Tr. Pit On South R. Sew. | Wasmund, Roy J | San, Dist Menlo Park 
ieee Atlanta, ¢ e. No. 12, Box 246 Officer, 903 E , City Health Siento Fak” 1 Monterey Ave at 
a, Ga. (Ga.) , Ne 6th St., H ark, Calif. (C 
ebr. Hastings, | Webster City, C alif.) 
ee burg, Or : erk-Treas., Till | Waterman kamp S y, City of, c/o Leo Hol Rig 
u at., Car Ilson- a Earle upt., Holt- 
Wallla, L. Se | Eng... State 310, Webster “City,” Ie 
D Supt, Wat. & ‘ Fairview Av (Ta.) mster City, Ia 
ept., Elberton, Ga. (Ga.) Light | (la.) e., lowa City, Ia. | Wechter, W 
Walraven, B., D | Waters, Geo Engrs. San. Engr., U.S 
Springfield San. Dis st. Engr., | corge E., Asst | ars, 447 E. i4th 5 woe 
San Dist Minnear Opr., | York 9. N M New 
Springfield, Ill (Cer . Rte. 5S, 2130 isSt. Paul San. Dist.. CNY.) 
en. St.) | M rinceton Ave., St. P. | Weckel. W 
inn. (Cen St.) aul 5 Spreckels hief Chem 
ae Calif. (Calif.) Spreckels, 
ty 
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Weeber, Earl R., Cons. Engr., Ham- 
iiten & Weeber, 356 Houseman 
Bidg Grand Rapids 2, Mich 
(Mich.) 

Weed, Sam A., Engr., Drain. Div., | 
Eog Jept 5961 Buena Vista 
Ave., Oakland, Calif. (Calif.) 

Wegner, William H 1795 Dayton 
Ave. St. Paul 4, Minn. (Cen 
St.) 

Weibel, S. R Pub. Health Engr., | 
USPHS, 1014 Broadway, Cincin 
nati, Ohio ( Fed.) 

Weidner Lawrence Commr of 


Boro., Honesdale, Pa 


Honesdale 
(Pa.) 

Harold M 
Co 

, New Y 


Weil Sales Engr., Chain 
1906, 19 Rector 

Y. (N.Y.) 
Solvay Sales 
& Dye Corp., 


Rm 
rk 6 


Tech Syracuse 1, 
(Corp., N ) 
Weimer F., Rep., Pittsburgh 
quitabl Meter Co (Rockwell 
Mig. ¢ 400 N. Lexington Ave., 
Pittsburgh, Pa. ( Assoc.) 

Weinberger, Leon W., Dept. of Civ 
Eng., Case Inst. of Tech., Uni 
versity Corcle, Cleveland, Ohio 
(New Eng.) 

Weinstein Sumner J 93 Ballou 

ve., Dorchester 24, Mass. (New 
Eng.) 

Weir, E. McG., 44 Houghside Rd., 
Pudsey, Yorks., Eng. (ISP) 

Weir, Morley, Div. Engr., Wallace 
& Tiernan Ce Inc., 12 Minna 
St., San Francisco, Calif. (Calif.) 

Weir, W. H., San. Engr., State Dept 
of Pub. Health, 245 State Office 
tidg., Atlanta 3, Ga. (Ga.) 

Weisbeck, R Sales & Serv. Engr 
Wallace & Tiernan Co., Inc., Al 
den, N. Y¥. (N.Y.) 

Weisel, W. O., Boro. Engr. & Supt 
of Pub. Wk Borough Hall 
Doylestown, Pa. (Pa.) 

Weiss, R H Dist Ener State 
Dept. of Health, 1512 South St., 
Kerrville, Tex. (Tex.) 

Welch, Marion Carlyle, Civ. Engr 

surice I Cons. Engrs 
4024 Gilman Louisville, Ky 
Ky.-Tenn.) 
Weldon, D. F., Contr., W. F. Wel 
don Cape Girardeau, Mo 
(Mo ) 
Welker, Leland A., Supt. of Sews 
151 W. Lake Rd, Penn Yan, N 
«N 
We Alden, Deputy Maer. & Chief 
Enar Pub. Metro 
Dist Hartford 5 
Contr 
Wells, I Roy, Cons. Engr., Wells 
Eng. 11 S. Fourth St., 
Geneva, Ill. (Cen. St.) 
Wells, J. G., Maden Fold Cottage 
Castletor Rochdale, Lancashire 
Eng ISP) 
Wells, W. P., City Chem., City Hall 
Aberdec S. Dak. (S. Dak.) 
Wells W um 7 City Mgr 
Waynesboro, Va. (Va.) 

Welsch, W. Fred, Nassau Co. Dept 
f Pu Wks., Old County Court 
House, Mineola, N. Y. (N.Y.) 

Wende Willis, Sales Engr, Wal 
lace & Tiernan Co., Inc., 82 State 
St., Albany 7, N. Y. (N.Y.) 

Wenger, E. C., Engr., Portland Ce 
ment Assn., Conservation Bur., 33 
W. Grand Ave Chicago 10, Ill 
(Cen. St.) 

t 
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Wenger, J. H.. Supt., Sew. Tr, Wks., 
83 E. Broadway, Westerville, Ohio 
(Ohio) 

Wentworth ohn P., Cons. Engr., 
Metcalf & Eddy, 569 Felisway, £., 
Malden 48, Mass. (New Eng.) 

Wenzel, William J Cons. Engr., 
2300 9th Ave, N., Great Falls, 
Mont. (Mont.) 

Werner, Gustave G Jr Cons 
Engr., Maicolm Pirnie, Engrs.. 25 
W. 43rd St., New York 18, N. Y 
(N_Y.) 

Wertz, C. F., Res. Engr., Dept. of 
Wat. & Sews., Box 316, Coconut 
Grove, Fila. (Pa.) 

Wertz, Emerson D., Cons. Enagr., 
Emerson Wertz & Assoc., 
Bryan, Ohio (Ohio) 

Wesby, V. L., Gen. Motors Corp., | 
6827 S. Throop St., Chicago 36, 
Ill. (Cen. St.) 

West, E. D., Rep., Climax Eng. Co., 
111 W. Monroe St.. Rm. 922, | 
Chicago 3, Lil. (Assoc.) 

West, Ezra, Supt. of Light & Power, 
Colton, Calif. (Calif.) 

West, L. E., Chief Engr., Joint 
Mecting, 118 Kingman § 
Orange, N. J. (N.J.) 

Westerman, James H., Chem., 425 
Franklin St., Butler, Pa. (Pa.) 
Westergaard, Viggo, Mech. Enar., 
Dept. of Pub. Wks., 125 Worth 
St., New York, N. Y. (N.Y.) 
Westerhold, Arnold F., Engr., State 
Dept. of Health, Springfield, Il 

(Cen. St.) 

Westfall, Milton, Opr., Sew. Tr. Pit 
455 N. Court St., Sturgeon Bay, 
Wis. (Cen. St.) 

Westinghouse Air Brake Co, Att 
DeWitt L. Shelly, Wks. Engr., 
Wilmerding. Pa. (Corp., Pa.) 

Weston, Arthur D., Chief Engr., | 
State Dept. of Health, SI1A State 
House, Boston 33, Mass. (New 
Eng.) 

Weston, Roy F., San. Engr., Waste 
Contr. Lab., Atlantic Refining Co 
3144 Passyunk Ave., Philadelphia 
45, Pa. (Pa.) 

Westwood, H. W., ¢ Engr., 16 
tim ve., Nottingham Eng 
(ISE) 

Wetherington, Lyman E., Engr., J 
B. McCrary Eng. Corp 2 Mari 
etta St. Bldg, Atlanta, Ga. (Ga.) 

Wheeler, C. E., Jr.. Engr. of Pit 
Operation, San. Dist. of Chicago, 
11127 Homewood Ave., Chicago 
43, Ill. (Cen. St.) 

Wheeler, Frank W., 1214 Univer 
sity Sta., Charlottesville, Va. (Va.) 

Wheeler, Robert ( Cons. Engr., 
Barker & Wheeler, 36 State St., 


Albany, N. Y. (N.Y 


Wheelhouse 


r 
Sew. Wks. Equip., 3310 Palmira 
St., Tampa 6, Fla. (Fia.) 

Wheeling Steel Corp Att k BR 
Smith Special Engr Wheeling 
W. Va. (Cor; W. Va.) 

Wheeling Steel Corp., Rep: Preston 
I Jordan Steubenville, Ohio 
(Corp Oh 

Whelch H. Ff Supt., City Sew 
Dep fox 94, College Park, Ga 

Ga 

Whipple, Henry R.. Opr., Sew. Tr 
Pit 3 Upton St., E. Syracuse 
N. Y. (N.Y.) 

Whipple, Melville ¢ Assoc. Pr 
San. Chem Harvard Univ 222 
Pierce Ha Cambridge 38, Mass 
(New Eng ) 
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Whisler, Benj. A., Prof. of Civ 
Eng., Pa. State College, State 
College, Pa. (Pa.) 

Whitaker, M. B., Supt Bur. of 
Wat.. Knoxville Util. Bd., 626 $ 
Gay St., Knoxville, Tenn. (Ky 
Tenn.) 

White, Chas. W., Asst. San. Engr., 
Health Dept.. 519 Dexter Ave 
Montgomery, Ala. (Ala) 

White, Clark S., Engr.. Wiedeman & 
Singleton, P. O. Box 1878, At 
lanta, Ga. (Ga.) 

White, David A., Prod. Supt., Hey- 
den Chem. Corp., P. O. Box 635, 
Morgantown, W. Va W. Va.) 

White, George C., Div. Engr., Wal 
lace & Tiernan Sales Corp., 12 
Minna St., San Francisco $, Calif 
(Calif.) 

White, Harry H., Supt. of Pub 
Wks., City Hall, Auburn, Calif 
(Calif.) 

White, L. R., City Supvr., Burling 
ton, Wash. (Pac. N.W.) 


White, Paul R., Supt., Sew. Tr. Pit., 


50S Alameda Ave., Muncie, Ind 
(Cen. St.) 

White, R. E., Cons. San. Engr., 1716 
Oak St., Bakersfield, Calif. (Calif.) 

White, R. H., Tech. Asst., Ministry 
of Wks., 20 Moorgate, Newchurch 
Hall, Risley, Nr. Warrington, Eng 
(ISE) 

White, Roy, Supt., Sew. Tr. Pit., 
Box 228, Macomb, Ill. (Cen. St.) 

White, Victor J., Opr., 968 Concord 
St., Framingham, Mass (New 
Eng.) 

White, W. E.. Pub. Wks Dept 
2015 Albans Rd., Houston, Tex 
(Tex.) 

White, W. W., Dir., State Health 
Dept., Div. of Pub. Health Eng. 
Sth & Sierra Sts., Reno, Nev 
(Calif.) 

White, Warren, Opr., Sew. Tr. Pit 

| Grayslake, Ill. (Cen. St.) 

Whitehead, F. E., Health Exec 
Boros River Edge & Oradell, 770 
sogert Rd., River Edge, N. J 
(N.J.) 

Whiteman, Daniel S., Pres, Reilly 
Whiteman-Walton Co.. Consho 
hocken, Pa. (Pa.) 

Whiteman, Harold J., Supt. of Sew 
Tr., N. Muskegon, Mich. ( Mich.) 

Whiteside, Augustus F.. Chem., Sew 
Tr. Pit., P. O. Box 1364, Daytona 
Beach, Fla. (Fla.) 

Whiteside, F. S.. Asst. Treas., Pa 
cific Mills, 140 Federal St., Bos 
ton, Mass. (Va.) 

Whitfield, Cyrus E.. Chem, Stream 
San. Div., TVA, 407 N. Gay St 
Knoxville, Tenn. (Ky.-Tenn.) 

| Whiting, R. N., Supt., Wat. Wks 
Dept., Yankton, S. Dak, (S. Dak.) 

Whitley, F. H Lt. Col Medical 
Sect.. Hdqr. 8th Army, APO 343 
San Francisco, Calif 

Whitlock, Ernest W Partner, Mal 

m Pirnie, ngrs 25 W. 43rd 
St., New York, N. Y. (N.Y.) 

Whitlock, Henry ¢ City Hall, Wa 
terbury, Conn. (New Eng.) 

Whitlock, J. B., Gen. Maint. Engr., 
Armco Steel Corp., Middletown 
Ohio (Ohio) 

Whitmore, I. V., Supt., Wat. & Sew 
Tr. Pits. 101 Lake Ave., Lady 
smith, Wis. (Cen. St.) 

Whitney, Frank S., City Engr., City 
Hall, Huntington, W. Va. (W. 
Va 
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Whitoey, J. S., Supwr., Maint. & Re- | Wilkins, William H., City Engr., | Wilson, Edward F.. Chem, State 
pair, USDA, P. O. Box 444, Miami 171 Portage St., Kalamazoo, Mich. Bd. ‘of Health, Little Rock, Ark 
Springs Fla. (Fla.) | (Mich.) (Ark.) 
Whittaker. H. A.. Prof, Pub. Health | Wilkinson, G. W., 4 Stafford PI. Wilson, F :. City Hall, Lakeland 
Eng. Univ. of Minn., School of Richmond, Surrey, Eng. (ISP) Fla. (Fla 
Pub. Health, Minneapolis 14, | wit, Edgar G., Asst. Chem., State | Wilson, . Cons. Engr., Beving 


Minn. (Cen. St.) 

Whitten, T. M., Engr, Warm 
Springs Foundation, Warm Springs, 
Ga. (Ga.) 


Whittle, J.. Supt., Sew. Wks. 11 | 


eech Ave, Sowerby 
Yorks., Eng. (ISP) 
Wichita Sew. Tr. Pit., 205 City 
Bidg., Wichita 2, Kans. (Kans.) 
Wichmann, J. H., Pit. Opr.. Gru 


mann Aircraft Eng. Corp., 11 
Oriole Way, Westbury, L. L. 
N. ¥. (N.Y.) 


Wickershei m, Mervin L., Chem., 


Bridge, | 


Sew. Tr. Pit., 1402 Fourth Ave., | 


N., Ft. Dodge, la. (Ia) 

Widmer, W. J., Instr., Mass Inst 
of Tech. 6109 Park W 
New York, N. J. (N.Y.) 

Widney, Harry J., 
Tanning Co., 
Va.) 

Wiel, Kurt, City Engr., Miles City, 
Mont. (Mont.) 

State Chem., 


Frank, W. Va. (W 


Canton of 


Laboratorium, St 
land (Swiss) 

Wiest, Gordon J., Chem., Albright 
& Friel, Inc., 425 Cottman St, 
Jenkintown, Pa. (Pa.) 

Wieters, A. H., Wat. Poll. Contr 
Div., USPHS, Security Bldg, 5., 
Washington, D. C. (la.) 

Wiggins, Norris H., Dist Sales 
Engr Armco Drain. & Metal 
Prods., Inc., 7th & Parker Sts., 
Berkeley 2, Calif. (Calif.) 

Wiggins, W. C., Field Engr., Pub 
Wks, Mare I. Naval Shipyard, 
ee No. 47, Vallejo, Calif 


Galien, Switzer 


Wight Cecil D.. Asst 
Wks., City Hall, 
Can. (Can.) 

Wijdenes, J. M W. Onstwoud, 
Rhijnvis Feithlaan 11, Bussum, 
Holland (ISP) 

Wilbraham, N. E., 178 Black Rd., 
Macclesfield, Cheshire, Eng. (ISP) 


Commr. of 
Ottawa, Ont., 


Wilbur, Conrad C., Cons. Engr, 
205 Bowman Bldg., Scranton 10 
Pa. 


Wilbur, Karl, Boro. Engr., Upper 
Main St. S. Amboy, N. J 
(NJ) 

Wilcox, Cranston J., Engr., 
Branch Co. Health "Dest 35 
Sprague St., Coldwater, Mich 
(Mich.) 

Wild, Harry E., Chief Engr., Rus 
sel} & Axon, Inc., Cons. Engrs., 
421 Wisteria Rd., Daytona Beach 
Fla. ( Fla.) 

Vildi, P., Asst. Engr. Canton of 
Zurich, Hegemmatt 28, Zurich 38, 
Switzerland (Swiss) 

Wiley, John S., Asst. San. Engr., 
USPHS, “1014 Broadway, Cincin 
nati, Ohio (Fed.) 

Wilkens, Henry, Jr., 
Houston 5, Tex. (Tex.) 


Wilkes, E. Dean, Mgr., Control & 
Metering, Ltd., 454 King St., W., 
Toronto 1, Ont., Can. (Can ) 


Wilkins, George F., General Chem 
Div., Allied Chem. & Dye Corp., 
235 Montgomery St., San Fran- 
cisco, Calif. (Calif.) 


Supt., Pocahontas 


Kantonschemiker, Kant | 


2329 Tangley, | 


Dept. of Health, 98 Tulane Rd, 


Columbus, Ohio (Ohio) 


Willard, Joseph F., Instr. Dept 
Civ. Northeastern Univ 
360 Huntington Ave., Boston 15, 
Mass. (New Eng) 

Willett, C. K., Cons. Engr. 317 N 
Galena Ave., Dixon, Il. (Cen. St.) 

Williams, A. C., Twp. Engr., Haver 
ford Twp., Upper Darby Post 
Office, Oakmont, Pa. (Pa.) 

Williams, Charles H., A. K. Still 
man, Cons. Engr., Olympia, Wash 
(Pac. N.W.) 


Williams, Clyde E., Cons., 


Colfax Ave., 
St.) 


Williams, D. M., Dir., Wat 
Dept., Durham, N.C. (N 


Williams, Fred, Engr., C 


ows & Assoc, 


312 W 


S. Bend 7, Ind 


(Cen 


& Sew 


) 


A. Mead 


S., Hamilton, Ont., Can 


Williams, G. G., 


270 Huxley Ave 
(Can.) 
Clerk & Treas 


Gravenhurst, Ont., Can. (Can) 
Williams, J. E., Ind. Ex. Serv, A 
& M. College, P. O. Box 236FI 


College Station, Tex. (Tex.) 
S.. Rep., Automatic Con 


Williams, J 


trol Co. 1005 University Ave 


St. Paul 4, Minn. (Assoc.) 


Williams, 1. T., Adv. Mgr 
& Contract Record, 347 Adelaide 


(Can.) 


Williams, John R., Partner, 


Toronto 2B, Ont 


& Williams, 1225 19th St., 


Washington 6, D. C 


Capitol, 
Mtn.) 
Williams, Leen G., 
Engr., Jones, Henry 
maker, Cons. Engrs., 


Williams, Marvin G., 
Bluefield Sun. 


lege, Bluefield, W. Va. (W. Va) 

Williams, R. O., Treas, Keansburg 
N. J. (N.J.) 

Williams, R. O.. Wat. Pit. 
Foss, Okla. (Okla.) 

Williams, Richard L., Chem., West 
vaco Chlorine Prod Corp, 4630A 
McCorkle Ave., S. Charleston, W 
Va. Va) 

Williams, Samuel! W., Jr. Cons 
Engr., Greeley & Hansen, 220 
State St., Chicago 4, Ill. (Cen 


St) 
Williams, T. C., 

Wks., County Bidg., 

ids, Mich. ( Mich.) 


(Va.) 
Williams, L. O Jr.. State 

Engr., State Bd. of Health, State 
Cheyenne, Wyo. 


Eng 


an 


Johnson 
NW 


San 


(Rky 


Hydr. & San 
& S-hoon 
3611 Weston 
Ave., Toledo 12. Ohio (Cen 


St.) 


Supt.-Chem., 
Bluefield Col 


Engr., Williams & 
Grand Rap 


Williamson, A. E., P. O. Box 

1431, Daytona Beach, Fla. (Fla.) 
Williamson, Joe, Jr Vice Pres., 
Russell & Axon, Cons. Enygrs., 
Box 1548, Daytona Beach, Fla 
(Fla.) 

Willis, William T.. Jr. Pub. Health 
Engr., State Health Dept., Rte. 5, 
Box 257, Montgomery 7, Ala 
(Ala.) 

Wilson, C. R. Asst. Chem. Onon 
daga Pub. Wks. Comm, 847 Ack 
erman Ave., Syracuse, N. Y 
(NY) 

Wilson, C. T., Supt., Sew. Tr. Pit., 
$24 Johnson, Waterloo, Ia (Ia.) 


ton, agwart & Fowler, Inc 10 
W. Ohio &., 
(Cen. St.) 
Wilson, John N., Engr., 
1014 Broadway, 
Ohio (Cen. St.) 
Wilson, Kenneth L, 


Indianapolis 4, Ind 


USPHS 
Cincinnati 


Gustavo Preston 


Co. 113 Broad St., Boston 10 
Mass. (New Eng.) 
Wilson, L. A., Tech. Asst.. N. J 
Zinc Co., Palmerton, Pa. (Pa) 
Wilson, Murray A. Cons. Engr 


Wilson & Co., Engrs. P. O. Box 
518, Salina, Kans. (Kans.) 
Wilson, N. Bruce, Pres British 
Liquid Meter Co. & Automatic 
Clutch Corp. of Can. 165 Spadina 


Ave., Toronto, Ont., Cas. (Can.) 
Wilson, Robert A., Engr, Piatt & 
Davis, Engrs, 1006 Knox St. 


Durham, (N.C.) 

Wilson, Ross E., Sew. Pit. Opr., 17 
Redan St., London, Ont.. Can 
(Can.) 

Wilson, Twiford C., Asst. Testing 
Engr, Bur. of Standards, 4608 W 


Ave. 41, Los Angeles 41, Calif 
(Calif.) 

Wilson, W., Boro. Engr., Municipal 
Bidgs., Dumbarton, Scotland (ISP 


Wilt, Marlin E., State Dept. of 
Health, 138 E. Third St., Wil 
liamsport, Pa. (Pa.) 

Winch, Norman M., San. Engr 
isi § Mildred St. Dearborn 
Mich. (New Eng.) 

Winfield, Wilmer M., Supt. of Sews 
Rotterdam Sew. Dist., 1519 Rose 
wood Ave., Schenectady, N. Y 
(N_Y.) 

Winget, Russell Rep. Nat! 
Council for Stream Improvement. 
Pulp, Paper & Paperboard Ind 
271 Madison Ave., New York 16 
N. Y. (Corp., N.Y 

Wingert, C. Eber, m4 Supt., 447 
Broad St., Chambersburg, Pa. (Pa. ) 

Wingfield, F. E., Wat. Supt., Musko 
gee, Okla. (Okla) 

Winlaw, RK. E., Town Clerk, Inger 
soll, Ont., Can. (Can) 

Winne, George, Opr., Sew. Tr. Pit., 
144 Maple Ave., Attamont, N. ¥ 
(N_Y.) 

Winsch, Charles E., Albright & 
Friel, Inc., 2443 Norwood Ave 
Roslyn, Pa. (Pa.) 

Winslow, George W., Supt., Jamaica 
Sew. Tr. Pit. 61 Keene Ave 
Floral Park, L. L, N. ¥. (NLY.) 


Winsor, C. E., Supt. Birmi 


Tame & Rea Dist. Drain 
Laburnam Villa, Kingsbury Kd. 
Minworth Birmingham, Eng 
(ISP) 
Winston, Joe B.. Sigler, Clark & 
Winston, Box 428, Weslaco, Tex 


(Tex.) 


Wintersgill, T., Vice-Pres., Pa 
- Clay Prods., Box 145, Sta 
306 W. Ave. 26. Los Angeles 

Calif. (Calif.) 

Wirt, R. M., San. Engr. Arlington 
Co. San. Div.. Court House, Ar 
lington, Va. (Va.) 

Wirts, John he Asst. to Comm 
Dept. of ub. Util, 35 Villa 
Beach, Cleveland 10, Ohio (Ohio) 

Wise, William S., Chief Engr, State 
Wat. Comm., State Office Bidz. 
Hartford, Conn. (New Eng.) 
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Wyland, Gordon B Asst. Factory 
Engr., Oneida Ltd., Sherrill, N 
(N.Y.) 


Wyllie, George F., Supt., Sew. Tr 
Pit., 1625 Sunset Ave. Lansing 
15, Mich. ( Mich.) 


Wymore, Allan H., Engr., Burns & 


McDonnell Co., 626 E. 61st Ter 
race, s City 4, Mo. (Mo.) 
Wys, Octavio, P. R Aqueduct & 
Sew. Serv., Box 2832, San Juan 


Yaeck, Arthur W., Supvr. of Sew 
Disp., 104 Margaret Ave., Apt. 
No 4, Kitchener, Ont., Can 


(Can.) 

Yarabeck, Robert R., Engr., Black & 
Veatch Tenth Ave., Salt Lake 
City, Utah (Rky. Mtn.) 


Yarger, Glen V., City Engr., 118% 
First St.. Waverly, Ia. (Ia.) 


Yates, W Esq., Prodorite, Ltd., 
Eagle Works, Wednesbury, Staf 
fordshire, Eng. (ISP) 

Yawn, R. W., Engr Thomaston 


Mills, Thomaston, Ga. (Ga.) 

Yeager, Bert T., City Commr., City 
Hall, Engrs. Off., Sioux Falls, § 
Dak. (Cen. St.) 

Yeachko, John, Asst. Engr., State 
Dept. of Health, Kirby Health 
Center, Wilkes-Barre, Pa. (Pa.) 

Yeoman, Raymond E Sew. Pit 


Att., 336 Lincoln Highway, Coates 
ville, Pa. (Pa.) 

Veomans Co., Att: Harold 
Tl. Jeffery Sew. Tr. Dept., 
1433 N yton St., Chicago 22 
Il Assoc Mich. & Cen. St.) 

Yeomans Pres., Yeomans 


Brothers Co., 1433 Dayton St., 
Chicago 22, Ill. (Assoc.) 

Yerkes Horace W., Elec. Engr., 
Westinghouse Elec. Corp., Nesha 
mir Pa. (Pa.) 

Yerkes, John B., Civ. Engr., Box 
145, Bryn Mawr, Pa. (Pa.) 

Yerkes, Milton R., Civ. Engr., Bryn 
Mawr, Pa. (Pa.) 

Yoder, M. Carleton, San. Engr., 1009 
Hook Ave., Concord, Calif. (Calif.) 

Yoder, William Esser, Gen. Contr 
r. Z. Scholes, Inc., P. O. Box 


old W., Partner, Yost & 

n Engrs., 508 Heard Bldg., 

Phoenix, Ariz. (Ariz.) 

oung, Alden W Pit. Opr., River 

head Sew. Dist.. 235 Osborn Ave., 

Riverhead, N. Y. (N.Y.) 

Young, C. H., State Dept. of Health, 
Harrisburg, Pa. (Pa.; Dual—Ohio) 

Young, F. D., Asst. Mgr., Pipe Div., 
Johns-Manville Sales Corp., 45 

vect St., Cleveland 15, Ohio 
(Ob Dua!—Mich.) 

Young, Joe M., Sales Engr., Infilco 

6346 Belmont St., Houston 

S, Tex. (Tex.) 


\ 


ir John T., Assoc. Testing Engr., 

ept. of Pub. Wks., 826 Yale St., 
Los Angeles 12, Calif. (Calif.) 

Young, Lewis A., Off. in Che 

Southeast Drain. Basins, USPHS 

Agency, John Silvey 

tta St.. Atlanta 


Boro. Engr, 
Phoenixville, Pa 


Zabrowski, Ray, Supt., Sew. Tr 
Pit., Thorp, Wis. (Cen. St.) 
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Illinois Bidg Champaign, Ill Woodward. John D Pit. Supvr., 
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¥.) Worrest, Howard A., Supt. of Wat 
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(N.Y Worthington Pump & Mach. Co., 
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Iohns Honk Univ.. Latrobe Hall cifie Flush Tank Co., 4241 Raven 
Homewood, Baltimore 18, Md. | wood Ave., Chicago 13, Ill. (Cen 
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ats t Woltmann, J. J.. Cons. Engr., 314 | Wright, Charles T.. San. Engr. Dir 
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Anche n 130 Alder Lane NY 
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Wood. Elgin S.. Chem., State Dept Dept. of Health, SILA State House, 
Lf { Hea 1310 Market St., Har Boston 33, Mass. (New Eng 4 
t Pa Pa Wright, Joe Ph. Ope Lewis 
- oa Wood, Ernest A., Supt., Div. of St town, Mont, (Mont.) 
( i A ave ng Dept of — 
i Health, 45 Maude St., Winnipeg, | John, Jr. Sales Engr., 
ee M ten } Chain Be Co 4 Grant Bidg 
Wood H ert 18 gt 
& Cornelius Co 117 | Wright, John D., San. Engr., Tokai 
e Highway, Freeport, N. Hokuriku M. G. Region, APO 
10, « M.. San Francisco 
\ i ner., City 
Nood. J. City Engr., City Hall, | wright, K. W., Sales Ener., J. W 
Esheln & Co., I 14 Wilder 
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Wright, R. K., City Megr., Eastman =: 
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ter, Inc., 600 N. Second St., | Zimmer, Frank J., Supt., Wat. & E. Main St., Batavia, N, Y 
Harrisburg, Pa. (Pa.; Dual—N.Y.) Sew. Tr. Pits. Farmington, Mo (N.Y.) 
Zaghloul, Hassan F., Sub-Dir. of (Mo.) | Zorn, Ray H., Mgr.. Power Equip 
Wks., Gen. Dept. of Mun., Mit- | Zimmer, Henry A., Rep., Walker Co., Oak Harbor, Obio (Ohio) 
kinana, Kalubia, Egypt (Cen. St.) Process Equip... Inc., 0. "Box Zuercher, Jerome C., Engr., Fed. 
Zebnpfennig, Raymond, Res. Assoc., | 192, Moline, Ill. (Ia.) Wks. ‘Agency, 1084 Bryden Rd, 
wie. Madison 6, | Zimmerman, Jerome G., Chem., Columbus, Ohio (Fed. & Ohio) 
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| (Cen, St.) | Zumstein, Robert H., Instr., Civ 
Ziegler, Alvin, Pa. Hide Co., Inc., | Zinsmeister, H. F.. 230 E. Ohio St., | Wayne Univ. Detroit 1, 
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(Pa.) Zozlmann, Martin, Opr., Sew. Tr. | Zydallas, Charles, Asst. Supt., Sew 
Ziegler, Roy, Wat. & Sew. Supt., Pit, General Delivery, Shawano, Tr. Pit.. Railroad Ave., Manville, 
Okanogan, Wash. (Pac. N.W.) Wis. (Cen. St.) ' NV. J. GJ.) 
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MEMBER ASSOCIATION MEETINGS 


Association 
Texas Water and Sewage Works 
Association 
Louisiana Conference on Water 
Supply and Sewerage 


New Jersey Sewage Works 
Association 

Virginia Industrial Wastes and 
Sewage Works Association 

\rizona Sewage and Water Works 
Association 

\rkansas Water and Sewage 
Conference 


Kansas Sewage Works Association 
Montana Sewage Works Association 


Maryland-Delaware Water and 
Sewerage Association 

California Sewage Works 
Association 

Pacific Northwest Sewage Works 
Association 


Michigan Sewage Works Association 


New England Sewage Works 
Association 

Alabama Water and Sewage 
Association 


Central States Sewage Works 
Association 

New York Sewage and Industrial 
Wastes Association (Spring 
Meeting) 

Ohio Sewage and Industrial Wastes 
rreatment Conference 

Pennsylvania Sewage and Industrial 
Wastes Association 


lowa Sewage Works Association 


Rocky Mountain Sewage Works 
Association 

Missouri Water and Sewerage 
Conference 

Federation of Sewage Works 
Associations 

North Carolina Sewage Works 
Association 


Place 
College Station, Tex. 


Louisiana State 
University, 

Baton Rouge, La 
Stacy-Trent Hotel, 
Trenton, N. J. 

Geo. Washington Hotel, 
Winchester, Va. 
Safford, Ariz 


Robinson Memorial 
Auditorium, 

Little Rock, Ark. 
Lamar Hotel, 
Salina, Kans. 
Florence Hotel, 
Missoula, Mont. 

Fort Cumberland Hotel, 
Cumberland, Md. 
Lafayette Hotel, 
Long Beach, Calif. 
Winthrop Hotel, 
Tacoma, Wash. 
Park Place Hotel, 
Traverse City, Mich. 
Hotel Sheraton, 
Worcester, Mass. 
Alabama Polytechnic 
Institute, 

Auburn, Ala. 


Indianapolis, Ind. 


Hotel Jamestown, 
Jamestown, N. Y. 


Gibson Hotel, 
Cincinnati, Ohio 
Pennsylvania State 
College, 

State College, Pa. 
Hotel Blackhawk, 
Davenport, Ia. 

La Fonda Hotel, 
Santa Fe, N. Mex 
Sheraton Hotel, 

St. Louis, Mo. 
Hotel Statler, 
Washington, D. C. 
Washington-Duke Hotel, 
Durham, N, C. 

460 


Time 
Mar. 12-16, 1950 


Mar. 15-17, 1950 


Mar. 22-24, 1950 
Mar. 30-31, 1950 
Mar. 31-Apr. 2, 
1950 
Apr. 17-19, 1950 
Apr. 20-21, 1950 
Apr. 20, 1950 
Apr. 27-28, 1950 
May 3-6, 1950 
May 10, 1950 
May 22-24, 1950 
June 1, 1950 


June 6-8, 1950 


June 9-10, 1950 


June 12-13, 1950 


June 28-30, 1950 


Aug. 23-25, 1950 


Sept. 19-21, 1950 

Sept. 27-29, 1950 
Oct. 1-3, 1950 

Oct. 9-12, 1950 


Nov. 13-15, 1950 
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SEWAGE AND INDUSTRIAL WASTES 


DIGESTION 
_ MAKES SENSE ! 


Four No. 500 PFT. Digester Heaters and Heat Exchengurs 
serve 4 65 and 6 Floating Cover Digesters ot Deyten. 
Ohio. L. C. Hofimen, Engineer. 


It has been found that action of the methane heat transfer. Circulation is —_ oe ° 
producing bacteria is less deterred by tem- more uniform temperature is tained 
peratures above or below the optimum than throughout the sludge mass. 

by fluctuetions in temperature. P.F.T. Di- 


P.F.T. Digester Heaters employ methane gas 
from the digestion tank for fuel. P.F.T. Gas 
Engine Heat Exchangers employ heat from 
sludge gas engine jacket cooling water to 
beep the sludge at optimum temperature. A 
Furthermore, there are no coils of piping in list of installations to date is available on re- 
the digestion tank to become caked with quest to Pacific Flush Tank Co., 4241 Rav- 
sludge and therefore insulated against proper emwood Ave. Chicago 13, lil. 


gester Heater and Heat Exchanger units 
provide a safe, practical and economical 
means of maintaining sewage sludge under- 
going digestion at an optimum temperature. 


DIGESTER HEATER 
AND HEAT EXCHANGER SLUDGE DIGESTER 


Orscharge of Heated 
Receculated Ongester 
Liquor & Raw diudge 
Alternate Ouscharge at 


__ Raw Studge 
from Clarifier 


Thermostatic Control Pump for Recirculation 
Water Bech Burrang of Active Ogester Contents / 
ve Designated as 


Ogested Shudge 
Drawoff 


OTHER P.F.T. EQUIPMENT INCLUDES: 
Floeting Covers, Gas Safety Equipment, Rotary Distributors, Sprinktling Filter Nozzles, Siphons, Pre-Aerators and Gages. 


IPMENT EXCLUS 


4241 RAVENSWOOD AVENUE CHICAGO 13, ILLINOIS 
MEW YORK @ LOS ANGELES @ SAN RAMECO @ GUMLOTL NC @ @ TOROMIO 
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SEWAGE AND INDUSTRIAL WASTES 


Painted for U.S. Pipe & Foundry Co. by Dean Cornwell 


y 
Y OU have heard it said that “cast iron pipe 
is cast iron pipe’’—a pipe that gives depend- 
able, long-lived, low-cost service — no 
matter who makes it. And that is basi- 
cally atruestatement. Why then do we 
have customers who have regularly 
purchased from us for over 50 years? 
One reason is that we have pioneered 
developments that have resulted in 
process and product improve- 


ments over the years, just as to- 


day, through research and 
development, we strive still further to improve 
our product. Another reason is that we have been able 
to give our customers the type of service needed to 
meet their particular requirements. United States Pipe 
and Foundry Co., General Offices: Burlington, New 
Jersey. Plants and Sales Offices throughout U.S.A. 


Ata te 
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SEWAGE AND INDUSTRIAL WASTES 25 


what 


CHAPMAN 
Standard | 


You'll find Chapman has designed these sluice gates with your problems 

in mind. That's why each one is standardized throughout . . . why stems 
and couplings are completely interchangeable in the field without altera- 
tions. What's more, there's no operation problem for they 
can be supplied with either manual, hydraulic cylinder or “€asy 1o insta, 
motor operating control. Available in a complete line to — 
meet all usual conditions, these Chapman Sluice Gates can 
also be supplied in special patterns. It will pay you to 


write today for Bulletin No. 25. 


THE CHAPMAN VALVE MFG. CO. 


INDIAN ORCHARD, MASSACHUSETTS 
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SEWAGE AND 


oo rE* SEWER PIPE offers two basic 
safeguards that minimize infiltration in 
sewer lines: fighter joints and fewer joints. 
Transite’s special sleeve-type joints make 
up tight and stay tight in service. 

Its long 13-foot lengths reduce the number 
of joints in the system. 

These safeguards cut down the volume 
usually allowed for infiltration, reducing 
sewage load on the treatment plant and con- 
serving plant capacity for future needs. Where 
treatment facilities are planned, this 
reduced infiltration may permit consideration 
of a smaller plant with resulting economies 


new 


Other Transite Economies —Transite’s long 
lengths help maintain uniform grades; fewer 
joints reduce turbulence in the line. These 


Johns-Manville 


INDUSTRIAL WASTES 


Less Infiltration 


TRAVSITE SEWER FUPE ... 


() 


advantages, added to Transite’s unusually 
smooth interior, mean better flow qualities 
(Kutter’s N=.010). This often permits 
designing the system with flatter grades and 
shallower trenches. Or, as an alternate 
economy, pipe of smaller diameter may 
be specified. 

Transite Sewer Pipe is made of asbestos, 
cement and silica by a special manufacturing 
process that employs steam curing to develop 
greater corrosion resistance and strength. It 
is available in four strength classes in sizes 
to 36", permitting selection of the pipe best 
suited to trench conditions, and frequently 
eliminating the need for concrete cradles. 

For further details, write Johns- 
Manville, Box 290, New York 16, JM 


*Tronsite is o Johns-Manville registered trade mork 
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SEWAGE AND INDUSTRIAL WASTES 


Reasons 


Meet the Most Rigid Service 
Requirements in Sewage 
Disposal Plants 


1 Gates are ruggedly built of cast iron 
. sturdily reinforced with sectional 
ribs and fully bronze mounted. 


2 Stem and stem nut are of heavy 
bronze construction. 


3 Non-rising stem self-contained or 
rising stem types, with solid bronze 
adjustable wedges, suitable for seating 
or unseating pressures. 


4 Furnished with flanged or flanged 
and spigot ends, or with flat frame for 
bolting directly to concrete wall. 


5 Can be operated manually or equip- 
ped with cylinder or motor unit for 
hydraulic or electrical operation. 


6 Made in sizes 4” to 24” inclusive 
with either circular or square opening. 


7 Quality built throughout for hard 
usage and long life. 


10 WA vaive con 


201-289 N. TALMAN AVE., CHICAGO 80, ILLINOIS © A subsidiary of James B. Clow & Sons 


24 
‘A TES | 
| 
{ 
: i 
ae 
spectty 


238 SEWAGE AND INDUSTRIAL WASTES 


PROBLEM: 


HIGH DEGREE OF PURIFICATION AT LOW COST 
Solution: 


THE PROCESS OXIDATOR 


Engineers choose Process Oxidator for new sewage 
plant to stil meet rigid state health requirements. 


: | A modern sewage plant designed 
| to serve 20,000 people, is now 
| under construction at Oceanside, 
| California. Due to the location 
| of the city’s sewage collection 
| system, the new plant is situated 
near a residential district. The 

California State Board of Health 
stated: “There shall be no nox- 
ious or oifensive odors, gases or 
| fumes of sewage ... such as 
| they may constitute a public 
| nuisance.” The Process Oxida- 
tor was chosen as the clarifica- 
| tion unit that would answer this 


| demand, 


(Patents Pending) 
General drawing of one of two Process Oxidators in series now - 
being constructed at Oceanside, California. Consulting Engineers: 
Quinton Engineers Ltd. Contractor: Theodore Gregory. 
Actual performance of other installations 
prove that The Process Oxidator units mean: 


@ impreved clarification 
@ Higher removal of suspended matter 
Increased grease removal 
Minimum scum handling 
Greater reduction in bio-chemical oxygen demand 


Elimination of odors by maintaining sewage in _ Investigate this new leader in economy and efficiency ! 
fresh condition Write to either address below for additional informa- 
tion. Process Engineers Inc. maintain a staff of 

Lower capital cost and upkeep. specialized engineers who are glad to be of service. 


PROCESS ENGINEERS INCORPORATED 


621 MARKET STREET 6381 HOLLYWOOD BLVD. 
SAN FRANCISCO 3, CALIF. LOS ANGELES 28, CALIF. 
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CORROSION-RESISTANT PIPE 


Vitrified Clay Pipe is the only pipe offering complete 
protection against acids, alkalies, and chemicals. Proof? 
There is no instance on record where a single length 
of Clay Pipe bas ever worn out due to the action of a 
disintegrating agent. This explains why 89% of Amer- 
ica’s sewerage lines are made of Vitrified Clay Pipe. On 
any sewerage or drainage project, be sure by specifying 
Vitrified Clay. 
NATIONAL CLAY PIPE MANUFACTURERS, INC. 

1105 Huntington Bank Bidg., Colurnbus 15, Ohio 

703 Ninth & Hill Bidg.. Los Angeles 15, Calif. 

100 N. LaSalle St., Rm. 2100, Chicago 2, Ill. 

206 Connally Bidg., Atlanta 3, Ga. 


STANDARD- 


LAY PIPE PERFORATED STRENGTH 
FITTINGS CLAY PIPE CLAY Pipe 


SPECIFY 
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SEWAGE AND INDUSTRIAL WASTES 


This new publication describing 
meters for sewage, industrial 
wastes, sludge and irrigation 
water should be part of your 
file on flow measurement. Ask 
for Bulletin 62. 


FEATURES of 
BAILEY OPEN CHANNEL METERS 


1. Low Cost 

2. Easy to Install 

3. Easy to Maintain 

4. Retain Accuracy 

5. Self-Cleaning 

6. Adjustable Capacities 

7. Indicate, Record and Integrate 

8. Totalize Multiple Flows 

9. Rate of Flow and Ratio Controls 
10. Simple Chemical Feed Controls 


BAILEY METER COMPANY 


1066 IVANHOE ROAD ° CLEVELAND 10, OHIO 
Meters and Controls for Sewage and Water 


VENTURI TUBES, FLUMES, WEIRS, NOZZLES, ORIFICES © DIRECT MECHANICAL AND REMOTELY 
LOCATED REGISTERS © AIR-OPERATED, ELECTRONIC AND ELECTRIC CONTROLS. 
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SEWAGE AND INDUSTRIAL WASTES 


FOR SEWAGE, WASTE AND WATER TREATMENT 
IMPINGEMENT AERATOR 


DIFFUSAIR 


PRE-ABRATION... ACTIVATED SLUDGE... CARBONATION 


The principle involved consists of a water jet, impinging on a hy- 
draulic bowl placed over an air stream. This causes physical contact 
and shearing between the two masses at the bowl periphery. The 
Impingement Aerator DIFFUSAIR produces smaller bubbles than any 
other known form of air cree tt Write for Bulletin 17831. 


ha 


ate 


PROVEN BETTER 5 WAYS 
1 Less than 2 tbs. of Impingement 
Weter Pressure Required. 


2 High Oxygen Absorption — Air 
Requirement Reduced. 


3 Oxygenation Rate Adjustable 
Over A Wide Range. 


4 No Pores To Become Clogged. 
5 No Air Filters Required. 


WALKER PROCESS QUIPMENT INC. 


PRAGUE Es AURORA 
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SEWAGE AND INDUSTRIAL WASTES 


DIRECTORY OF ENGINEERS 


(Continued to page 36) 


ALBRIGHT & FRIEL, INC. ALVORD, BURDICK & HOWSON 
FRANCIS S. FRIEL Engi 
Censalting Engineers ongineers 
WATER, SE WAGE AND INDU STRIAL Charles B ory — Lente R. Howson 
ASTE PROBLEMS onald Maxwell 

AIRFIEL Ds. REFUSE INC INERATO 8 Water Works, Water Purification, 

DUSTRIAL BUILDIN Flood Relief, Sewerage, Sewage 

CITY PLANNING VA LU! ATIONS Disposal, Drainage, Appraisals, 

REPORTS LABORA rORY Power Generation 

Suite 1509-18 

121 $. Broad St. PHILADELPHIA 7 Civie Opera Ballding Chicago 
BAXTER, NELSON & WOODMAN W. H. & L. D. BETZ 
| Civil and Sanitary Engineers Consulting Engineers 

Water Supplies Water Treatment Industrial Waste 
Sewer Systems Sewage Treatment Industrial Water 
: Industrial Waste Treatment Analysis Design 
Investigations Investigations Operation 
P. 0. Box 67 Crystal Lake, Ulinois Gillingham & Worth Sts. Philadelphia 24, Pa. 
li 

r 
BLACK & VEATCH 
Consulting Engineers 
SewaGE - Water ELectrriciry - 


Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


4706 Broadway Kansas City 2, Missouri 


CLINTON L. BOGERT ASSOCIATES 


Consulting Engineers BOWE, ALBERTSON & ASSOCIATES 


Curton L. Boosat Ivan L. Booear 
J. M. M. Gage Roseret A. Lixcoun Engineers 
Donato M. Dirtmars ArTHUR P. ACKERMAN Sewerage—-Sewage Treatment 
Water Supply— Purification 
Water and Sewage Works Refuse pan see 
Refuse Disposal Industrial Wastes Municipal ndustrial Projects 


Drainage Flood Control Valuations— Reporte— Designs 


624 Madison Ave, New York 22, N. Y. 110 William Street New York 7, N. Y. 
BUCK, SEIFERT AND JOST BURGESS & NIPLE 
Consulting Engineers Civil and Sanitary Engineers j 
FORMERLY NICHOLAS S. HILL ASSOCIATES Established 1908 
Specializing in Sewerage and Sewage Disposal Water supply, treatment and distribution 
Water Supply and Water Purification, Sewage and industrial wastes disposal 
Valuations and Reports Investigations, reports, appraisals, rates 
Chemical and Biological Laboratories Airports Municipal Engineering Supervision 
112 Fast 19th Street New York 3, N. Y. 584 E. Broad Street Columbus 15, Ohio 


Take advantage of the services of these outstanding consultants! 
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SEWAGE AND INDUSTRIAL WASTES 


BURNS & McDONNELL 
Consulting and Designing Engineers 


Kansas City, Mo 
P.O. Box 7088 


Cleveland, Ohio 
1404 EB. Se 


CAMP, DRESSER and McK EE 
Consalting Engineers 


Water Works and Water Treatment 
Sewerage and Sewage Treatment 
Municipal and Industrial Wastes 

Investigations and 
Design and Supervision 
Research and Development 
Flood Control 


6 Beacon &t. Boston 8, Mase. 


CAPITOL ENGINEERING CORPORATION 


Engineers—Constructors—Management 
SEWAGE SYSTEMS WATER WORKS 
Designs and Surveys Roads and Streets 

Planning Airports 
Bridges Dams 
Executive Offices 
DILLSBURG, PENNSYLVANIA 


THE CHESTER ENGINEERS 


Water Supply and Purification, Sewerage 
Systems, Sewage and Industrial Waste 
Treatment, Power Development and Ap- 
plications, Investigations and Reports. 
Valuations and Rates 


210 ©. Park Way at Sandusky, 
Pittsburgh 12, Pa. 


CONSOER, TOWNSEND & ASSOCIATES 


Water Supply —Sewerage— Flood Con- 
trol & Drainage—Bridges—Ornamen- 
tal Street Lighting—Paving—Light 
and Power Plants. Appraisals. 


351 East Ohio St. Chicago 11, I. 


OSCAR CORSON 
Consulting Engineer 
Sewage and Industrial Waste Problems 
Drainage—Water Supply—Airfields 
Plans—Supervision—Surveys 


902 Highland Avenue Ambler, Pa. 


Damon & Foster 


Consulting Civil Engincera and 
Surveyora 
Sewerage, Sewage Disposal, Water Supply, 
Surveys, Land Subdivision, City and Town 
Planning, Reports, Design, Supervision 


Sharon Hill, Pennsylvania 


FREDERICK H. DECHANT 
ENGINEER 
Chairman of the Board, Frederic R. Harris Inc. 


Water Works, Industrial Wastes, 
Sewerage, Recovery Processes, 
Hydraulic Works, Gas Plantes 

Philadelphia: Fidelity Phila. Trust Bidg. 
New York: 27 William St. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade Separations—Bridges— Subways 
cal Transportation 


Investigations — Reports — Appraisals 
Plans and Supervision of Construction 


150 North Wacker Drive Chicago 6 
505 Colorado Bidg. Washington 5 


FAY, SPOFFORD & THORNDIKE 
ENGINEERS 
M. Srorrorp Raten W. Hoaxes 
Joun AYER Witttam L. 
Bion A. BowMAN L. Lixcoun 
A. Farwett Howaap J. Wittiams 
Water Supply and Distribution—Drainage 
Sewerage and Sewage Treatment-——Airports 


Investigations and Reports Designs 
Supervision of Construction Valuations 


Boston New York 


EDWARD A. FULTON 
Consulting Engineers 


Investigations, Reports, Valuations, De 
sign and Construction—Water Supply and 
Purification Plants; Sewerage and Sew 
age Treatment Works; Municipal a | 
and Power Developments; ams an 
Flood Control 


3209 Brows Read Saint Lewis 14, Missouri 


GANNETT FLEMING CORDDRY 
& CARPENTER, INC. 
ENGINEERS 
Water Works—Sewage 
Industrial Waste & Garbage Disposal 
Roads— Airporte-——Bridges & 

Flood Control 
Town Planning Appraisals 
Investigations & Reports 
Harrisburg, Pa. New York, N. ¥. 
Scranton, Pa. Pitteburgh, Pa. 


It pays to secure competent and experienced engineering advice! 
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he. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Water Supply and Purification 
Sewage and Industrial Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


New York Washington 
Houston BEADING, PA. phitadeiphia 


IVAN M. GLACE 
Consulting Sanitary Engineer 
Sewerage and Sewage Treatment 
Water Supply, and Purification 
Industrial Wastes Disposal 


Design, Construction, and Supervision of 
Operation 


N. Front & Boas Sts. Harrisburg, Penna. 


WILLIAM A. GOFF, INC. 


General Engineering and Consalting Services 
Water, Sewerage, Refuse Incineration 
Industrial Buildings, Power Plants 
Airports, Town Planning 
Pians, Supervision, Valuations, Reports 


Broad St. Station Bidg., Philadelphia 3, Pa. 


ONLY $60 PER YEAR 
is the cost of a professional] listing 
in this space. A card here will iden- 
tify your firm with the specialized 
sewage works field and will afford 
maximum prestige! 


GREELEY & HANSEN 
Engineers 
Paul Hansen (1920-1044) 
Kenneth V. Hill 
Samuel M. Clarke 


Samuel A. Greeley 
Paul E. | doa 
Thomas M. Niles 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 8. State Street, Chicago 4 


HAVENS AND EMERSON 
Consulting Engineers 


W. L. Havens C. A. Emerson 
A. A. Burger F.C. Tolles F. W. Jones 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations.—Laboratories 
Leader Bidg. Woolworth Bidg. 
Cleveland 14 New York 7 


HAYDEN, HARDING & BUCHANAN 
Consalting Engineers 
jJoun L. Havoen Joun H. Haagpino 
Oscar J. Camrta 
Water Works—Sewerage 

Civil— Mechanical 

Electrical—Structural 
824 Park Square Bullding, Boston, Mass. 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, ASSOCIATE 
Consuliants to Municipalities since 1920 
WATER, SEWERAGE, PAVING, POWER 
PLANTS, AIRPORTS, PUBLIC BUILDINGS, 
SURVEYS and APPRAISALS 

241 Sheridan Road 521 Sexton Building 
Menominee, Michigan Minneapolis 15, Minnesota 


HORNER & SHIFRIN 


Consulting Engineers 


W. W. 8. W. Jens 
SHirain EB. E. BLoss 
Vv. Cc. Liscugr 
Hydraulic Engineering - 
Sewage Treatment 
Municipal Engineering 
Reports 


Shell Bullding, St. Louls 3, Missourt 


Airports 
Sewerage and 
Water Supply — 


INDUSTRIAL WASTES CONSULTANTS 


(A Guggenheim Subsidiary) 
INVESTIGATIONS AND REPORTS— 
Offices and Laboratories 
2266 No. Merarpian, INDIANA 


120 Broapway, New Yorn 5, New Yora 


Russell B. Moore - A. F. Neilson - Robert Theroux 
(Memberships in ASCE, AWWA, AIMME, CSSWA, ACS) 


JONES, HENRY & SCHOONMAKER 


(Formerly Jones & Henry) 
Consulting Sanitary Engineers 


Water Works 
Sewerage & Treatment 
Waste Disposal 


Security Bidg. Toledo 4, Ohio 


KEIS & HOLROYD 


Consulting Engineers 
Formerly Solomon & Keis 
Since 1906 
Water Supply and Purification, Sewerage and 
Sewage Treatment, Garbage and Refuse 
Disposal and Incineration, Industrial 
Buildings. 


TROY, N. Y. FT. LAUDERDALE, FLA 


Take advantage of the services of these outstanding consultants! 
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SEWAGE AND INDUSTRIAL WASTES 


ENGINEERING 


OFFICE OF 


CLYDE C. KENNEDY 


offers 
COMPLETE ENGINEERING SERVICE 
Investigations, Reporte, Design 
Supervision of Construction an 
Operation 


Sewerage, Sewage 


Treatment and 


Industrial Waste Disposal 
Chemical and Biological Laboratory 


604 MISSION &T., SA 


N FRANCISCO 5 


MORRIS KNOWLES, Inc. 
Engineers 
Water Supply and Purification, Sewer- 


age and Sewage Dieposal, Valuations, 
Laboratory, City Planning. 


1312 Park Bidg. Pittsburgh 22, Pa. 


Wm. S. Lozier Co. 


dei 


Sewerage, Sewa 
Water Supply, 


ge Disposal, 
Water Puri- 


fication, Refuse Disposal 


10 Gibbs Street 


Rochester 4, N. Y. 


GEORGE B. MEBUS 
Consulting Engineer 
Water Supply Sewage Treatment 
Industrial Waste Treatment 


WORTHWESTERN NATIONAL BANK BUILDING 
GLENSIDE, PA. 


METCALF & EDDY 


Engineers 


Water, Sewage, Drainage, Refuse and 
Industrial Wastes Problems 


Laboratory 


Valuations 


Airflelds 


Statler Bullding 
Boston 16 


ill Sutter St. 
San Francisco 4 


Nussbaumer, Clarke & Velzy, Inc. 
Consulting Engineers 
SEWAGE TREATMENT—WATER SUPPLY 
INCINERATION—DRAINAGE 
INDUSTRIAL WASTE TREATMENT 
APPRAISALS 
377 Franklin St., Buffalo, N. ¥. 
52 Vanderbilt Ave., New York, N. Y. 


Dixos. 


Traffic & Transportation 


Parsons, Brinckerhoff, Hall & Macdonald 
G. Gale Di , Associate 


Reports, Highways 


Subways, Foundations, Harbor Works, Valuations 


Power Developments 


51 BROADWAY, NEW YORK 6, N. Y. 


Industrial Buildings 


BOYD E. PHELPS, INC. 
Architects and Engineers 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Power Plants, Buildings, Investigations, 
Reports, Appraisals, Rate Studies 


Indianapolis and Michigan City, Indiana 


MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Mavcotm Praxis 
Rosert W. Sawrea 
Ricuarp 


Eanser W. 
G. G. Ja 


1AzEN 


Investigations, Reports, Plans 
Supervision of Construction and Operations 
Appraisals and Kates 


25 W. 43rd St. New York 18, N. Y. 


RIPPLE AND HOWE 
Consulting Engineers 
O. J. Rivriz B. V. Hows 
Appraisals— Reports 
Water Works Systems, Filtration and Softening 
Plants, Reservoirs and Dams. and 
Storm Sewers, Sewage Treatment its, 
Refuse Disposal, Airports. 
426 Cooper Bidg. Denver 8, Colorade 


RUSSELL and AXON 


Consulting Engineers 
Geo. 8, Russell 


Joe Williamson, Jr. 


F. EK. Wenger 


Sewerage, Sewage Disposal, Water Sup- 
ply, Water Purification, Power Planta, 


Appraisals, Rate Inves 
Plans, Specifications. 
408 Olive St. 


tigations, Reports, 


Municipal Airport 
Beach, Fila. 


St. Louls 2, Mo. Daytona 


STANLEY ENGINEERING COMPANY 


Sewerage— Waterworks 
Drainage—Flood Control 
Electric Power—Airporta 


Hershey Bulliding 
Muscatine, Ia. 


It pays to secure competent and experienced engineering advice! 


35 
| 
| 
: 
Engineers 
Dams, Water Works, Sewerage 
— 


36 SEWAGE AND INDUSTRIAL WASTES 


ALDEN E. STILSON & ASSOCIATES 
Limited 
Consulting Engineers 


Water Supply —Sewerage—Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 


200 4. High 8t. Columbus 15, Ohio 


WESTON & SAMPSON 
Consulting Engineers 
Water Supply, Water Purification, 
Corrosion Control 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Stream Pollution Studies 
Supervision, Valuation 
Laboratory 


14 Beacon Street Boston 8, Mass. 


WHITMAN & HOWARD 
Engineers (Est. 1869) 


Sewerage, Sewage Disposal, Municipal and In 

dustrial Development Problems, Water Supply 

Water Purification, Water Froat Improvements 

Investigations, Reports, Designs, Supervision 
Valuations 


89 Broad Street, Boston, Mass. 


WHITMAN, REQUARDT & ASSOCIATES 


Engineers-—Consultants 
Civil—Sanitary—Structural 
Mechanical—Electrical 
Reports, Plans, Supervision, Appraisals 


1304 St. Paul Street Baltimore 2, Maryland 


Take advantage of the services of these outstanding consultants! 


P.O. Box 767 


SEWER AND PIPE CLEANING EQUIPMENT 


Sewer Rods, Wood & Steel 
Sewer Machines, Engine Driven & Hand Operated 
Steel Tapes, Flushers, Nozzles & Brushes 


Root Cutters, Buckets 


Send for complete catalog 


W. H. STEWART, INC. 


Syracuse, N. Y. 


when you consider CATHODIC PROTECTION 
look to E.R.P.’s facilities 


top-notch research engineers and 


jevelopment facilities 
- a skilled engineering and desiqn statf 


- trained field engineers for special surveys 


- + + first line equipment—Dow, Alcoa 


- specialized service and installiati 


service 


At E.R.P., your corrosion problems get the individual attention necessary for successful 
solution. There's no obligation Write « 


ELECTRO RUST-PROOFING CORP.,(N. J.) 


BELLEVILLE 9. NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 


Westinghouse, GE and others 


crews conveniently located to give prompt 
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SNOW GATES 


for 
SEWAGE TREATMENT PLANTS 


All types of cast iron gates manufactured in either 
square or circular openings in sizes up to and in- 
cluding 72 inches. 


ALL SNOW GATES and Lifts are “Parkerized” 
for protection against rust and corrosion. 


Over 40 years continuous service to the industry. 


We will be pleased to quote on any type of water 
controlling equipment. 


SNOW IRRIGATION SUPPLY CO. 


2437 East 24th Street Los Angeles 54, Calif. 


HARDINGE 
WASTE-WATER 
AND SEWAGE 
EQUIPMENT 


CLARIFIERS —THICKENERS 

For removal of fine suspended solids from 
waste water and sewage. Bulletin 
35-C-16, 


HYDRO - CLASSIFIERS For high removal of nom-settling or slow- 


For rapid removal of coarse suspended solids settling suspended matter. Self-cleaning 
from large quantities of waste water. Bul- sand bed. No shutdown necessary for 
etin 39-B-16. backwashing. Bulletin 46-16. 


YORK, PENNSYLVANIA — 240 Arch St . Main Office and Works 
NEW YORK 17—122 E. 42nd $¢. - 205 W. Wacker Drive-—CHICAGO 6 
SAM FRANCISCO 11—24 Colifornic St - 200 Boy $¢-—TORONTO 
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**Our 65th Year’’ 


The Trend is to 
combined disposal 
Carbage with Sewage) 
Here is a typical GRUENDLER Heavy Duty 
SHREDDER for handling both Garbage and Sew- 


age——the ideal unit for Municipal Sewage Treat- 
ment Plant Operation. 


These larger capacity heavy duty shredders now 
available in capacities to 40,000 ibs. per hour. 


WRITE FOR BULLETIN No. SG10 showing 
complete line of Garbage and Sewage Shredders 


GRUENDLER 
B ) Baa 


CRUSHER & PULVERIZER CO. 
2015 North Market St. Louls 6, Mo. 


PROOF 
“STERELATOR EFFICIENCY” 


Actual Users—THE BEST PROOF OF ALL-— 
Prove our claims that Everson SterElators are 
DEPEN DABLE—SAFE— EFFICIENT 
Easy to operate at LOW MAINTENANCE COST 


Everson SterElators METER-MIX-FEED 
Chiorine gas accurately for all Water 
or Sewage Sterilizing demands 


Furnished for Manual or Automatic operation 


Everson SterElators utilize a high Vacuum. 
The indicating FLOW METERS have a 10 to 1 ratio 


EVERSON MANUFACTURING CORPORATION 
207 West Huron Street, Chicago 10, Illinois 


Ane You Interesied 
Sewage and Industrial 
Waste Treatment? 
If so, affiliate with 


THE FEDERATION OF 
SEWAGE WORKS ASSOCIATIONS 


For Particulars, Write 


FEDERATION OF 
SEWAGE WORKS ASSOCIATIONS 
325 ILLINOIS BUILDING 


CHAMPAIGN, ILL. 


THE 
MAGNETITE FILTER 


with successful operating 
records, extending back 
as much as 18 years, is 
again available for im- 
proving the effluent or 
increasing the capacity of 
treatment plants for sew- 


age and trade wastes. 
MAGNETITE 
FILTER CORPORATION 


10 EAST 40TH STREET 
NEW YORK 16, N. Y. 
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SEWAGE AND INDUSTRIAL WASTES 


use vilrified clay 


TODAY’S FILTER PLANTS f heer bottom blocks 


8 CARTER Distributors 
Installed at Big, New 
Worcester 

Sewage Plant 


Designed by: Hayden, Harding & Buchanan, Boston, Mass. 
Contractor: Monroe-Langstroth, No. Attleboro, Mass. 


A striking example of modern design is | Naturally the filters at Worcester have 
the new sewage treatment plant at Wor- modern type underdrain systems, built 
cester, Mass.—one of the largest in the _for life-time, trouble-free service of vitri- 
world. It inchades 8 CARTER reaction fied clay filter bottom blocks made by 
type rotary distributor units, each 176’ members of the Trickling Filter Floor 
in diameter. Maximum capacity ofeach Institute. They come with standard fit- 


unit shown above is 3,000 GPM. tings for use in any trickling filter. 
BOWERSTON SHALE CO., Bowerston, Ohio AYER-McCAREL-REAGAN CLAY CO., Brazil, Ind. 


TEXAS VITRIFIED PIPE CO)., Mineral Wells, Tex. A NATIONAL FIREPROOFING CORP., Pittsburgh 12, Pa. 
W. S. DICKEY CLAY MPG. CO., Kansas City 6, Mo. @ POMONA TERRA-COTTA CO., Pomona, N. Car. 


Copies needed of the following back numbers of 


SEWAGE WORKS JOURNAL 


1928—Oct. 1935—May, July 1941—Jan. May, July 
1932—Jan., May 1938—Mar., May 1944—-Jan. 
1933-——-May, July 1939—Jan. 1946—Jan. 
1934—Jan. 1940—Jan., Sept. 1947—Jan., Sept. 


Fifty cents plus postage will be paid for each copy in good condition. 


FEDERATION OF SEWAGE WORKS ASSOCIATIONS 
325 ILLINOIS BUILDING, CHAMPAIGN, ILL. 


WHICH OF THESE BULLETINS DO YOU WANT—FOR LATEST 
FACTS ON RECORDING AND CONTROL INSTRUMENTS? 


A. Pressure? Bulletin 1835 describes Bristol Send coupon for bulletins you wish. 
Recording Gauges, Series 500, for measuring 
steam, water or gas pressure, from full vacuum 
to 10,000 psi. 

8B. Temperature? Bulletin 1835 describes 

Bristol Recording Thermometers, Series 500, 

for measuring digester and dryer temperatures. 

Many new features 

. Liquid Level? Bulletin L700 describes 

Bristol Liquid Level Recorders. Pressure, float 

and bubbler types. 


THE BRISTOL COMPANY 
134 Bristol Rood 

Woterbury 20, Conn. 

Please send bulletins circled. 


8 D 


Nome | 
| 


D. pH? Bulletin pH1302 describes Bristol pH Compony — 
Controllers for treatment of sewage and in Add 
dustrial wastes. 
BRISTOL complete line for sewage works 
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INDEK TO ADV BRIISERS 


Chepea Valve Company 


Harding: 
2 Johns M anvibe Coxporation 


Process Engineers 4%. 
Vaive snd Metit Company ..,..... 


DIRECTORY OF ENGINRERS, pp. 32-26 


Capito! Eogineerieg. Conporstion Mibus, Geerge 
Chester Engiacers, The Metcalf & Eddy 


& Foster Phelps, Boyd E. 
DBechant, Prederkk Pirnle Exgineccs, Maloctm 


Bu SSS 


PATRONIZE OUR ADVERTISERS—whose support makes ‘the’ pub- 
lication of this When wriling advertisers be swre to mention, 


AND INDUSTRIAL WASTES. 


Rig 
lo 
Alvord, Burdick (t Howse Biairens and Emerson f 
Buster, Nelson & Woodaum Marding & Bochanse ) 
Boras & McDonell Go. Ksowles, Ine., Mortis 
Pay, Speford & Thorudike Russell and Axou 
Gannett Plenting Carddey & Carpenter, Tec. Stiisou & Amocisies, Alden 
Got!, Inc., Willem A. Whitman, Requrdt & 
| | 


W & SEWAGE CHLORINATOR 


Chlorination timé treat. 
ment plant knows no hour 
alwayy the right tine #0 ws, thie. 
tool in the solution of the 
lems the average operator, fiioed (every day. 
Yor example, chlorination at 
Fort Wayne, Indiana; redudes filler pond? 
ing at Rotterdam, New York}: aud 
che effluent of the Basterly 
Cleveland, Ohio. 


Best of all, the : 
aren't expensive. The avin ge imetaliation 
represents levis than 1% of plant net. 


Why not mabve it “chlorination your 
plent now. Cull your nearest 
sentative ‘or the benefit 35 
experience in chlorination; i fall “ing ot 
equipment for every sewage plant the 
practical knowledge gained iit thou. 
sands of installations, 


a nationwide service 
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